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Mr. Roger Johansson 
City of Tampa 
Sanitary Sewers Treatment Division 
2700 Maritime Boulevard 
Tampa, Florida 33605 
Dear Mr. Jo~n~ 
Thank: you for contributing to the State of Tampa Bay - 1996 Report. I hope you 
will agree that this, the tenth State of Tampa Bay Report, is a true representation 
of the outstanding environmental efforts underway in the Tampa Bay region. The 
report is a tremendous public education tool. It is also a significant source of 
information for our state legislators. We expect to deliver the Report to our 
legislative delegation very soon. 
Enclosed are two copies of the document for your use. Additional copies can be 
obtained from our regional information center at a nominal cost. Due to financial 
support from the Tampa Bay National Estuary Program, the Tampa Port Authority, 
Tampa Electric Company and Cargill Fertilizer, extra copies of the document were 
produced and the cost has been reduced. 
If you submitted any material (photos, slides, graphics, etc.) which you requested 
be returned, it is enclosed. We appreciate the loan very much. 
Thanks again for your cooperation. Please call ifI can assist you in any way. 
Sincerely, 
Suzanne T. Cooper, AICP 
Principal Planner 
Enclosures 
cc: Ms. Barbara Romano, Chair, Agency on Bay Management 
CITY OF TAMPA 
Suzanne T. Cooper 
Tampa Bay Reg. Planning Council 
9455 Koger Blvd. 
St. Petersburg, FL 33702 
January 15, 1998 ! 
Dear Suzanne: 
Department of Sanitary Sewers 
Howard F. Curren 
Advanced Wastewater Treatment Plant 
Thank's for your patience. Two articles for the "State of the Bay 1997" document are included in this 
letter. 
Please recognize Walter Avery and myself in your list of participants. Please note that our affiliation 
should be listed as either "City of Tampa" or "City of Tampa, Dept. Sanitary Sewers, Bay Study 
Group." 
Thank you for the opportunity for us to contribute to "State of the Bay 1997." 
If you have any questions, need additional information, graphs or photographs please call 247-3451. 
Sincerely, 
Roger Johansson 
2700 Maritime Boulevard· Tampa, Florida 33605. 8131247-3451 • Fax: 8131248-5269 
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The amount of phytoplankton present in Tampa Bay waters can be estimated from measurements 
of the green plant pigment chlorophyll-a. Phytoplankton is one of several major forms of plants 
that exist in Tampa Bay and most other estuaries. Other major plant types are submerged 
seagrass, macro-algae and benthic micro-algae. The different plants can be viewed as being in 
competition with each other for required resources, such as light and nutrients. Studies conducted 
in urbanized estuaries have shown that excessive loading of nitrogen generally is accompanied by 
an increase of phytoplankton and macro-algae, including epiphytic and drift macro-algae, and by a 
reduction of seagrass. Relatively little is known about the response of benthic micro-algae to 
changes in nutrient availability. From a resource perspective, the loss of seagrass means a loss of 
essential habitat for a multitude of marine animal species. Therefore, the amount of chlorophyll-a 
present in the water column not only measures phytoplankton biomass, but the amount present 
also gives a general understanding of resource competition within the Tampa Bay ecosystem. 
Chlorophyll-a Targets 
Recognizing that chlorophyll-a can be used as an effective means to monitor water quality in 
Tampa Bay and to protect natural resources such as seagrass, the ABM Task Force on 
Resource-Based Water Quality in 1989 established yearly average chlorophyll-a target 
concentrations for the four major subdivisions of Tampa Bay. The targets chosen for the four 
subdivisions were based on monthly measurements by the Hillsborough County Environmental 
Protection Commission (EPC). 
In 1996, the Tampa Bay National Estuary Program (TBNEP) adopted modified chlorophyll-a 
targets for the major subsections of Tampa Bay (Table 1). These targets were calculated from 
model predictions that related chlorophyll-a, water column light transparency and seagrass depth 
distribution. The targets reflect the chlorophyll-a concentration which will support the TBNEP 
goal for restoration and protection of seagrass to near 1950's levels which has been estimated at 
about 38000 acres. Targets will also be developed for Boca Ciega Bay, Terra Ciea Bay and the 
estuarine portion of the Manatee River when sufficient data is available. Table 1 shows the NEP 
target concentrations for the four major subsections of Tampa Bay as well as the EPC measured 
annual concentrations since 1992 and the average annual concentrations for the six year period, 
1992 through 1997. 
TABLE 1 
Table 1. TBNEP Chlorophyll-a targets and EPC measured annual average concentrations (ugll) 
for the major subdivisions of Tampa Bay (HB=Hillsborough Bay; OTB=Old Tampa Bay; 
MTB=Middle Tampa Bay; LTB=Lower Tampa Bay). 
The measured annual chlorophyll-a concentrations are generally below the target concentrations 
for all years except 1994 and 1995 . The elevated 1994 and 1995 values were most probably 
caused by an increased supply of nutrients ( specifically nitrogen) to the bay as a result of the 
higher than usual wet season rainfall amounts for these two years. River discharge and runoff 
from the land, as well as rain falling directly over the bay, are important sources of nutrients to the 
bay. Considering the active wet seasons of 1994 and 1995 and the increase of available nitrogen 
during the most active growing period of the phytoplankton, it is not surprising that chlorophyll-a 
concentrations were elevated during these two years. 
Chlorophyll-a concentrations decreased dramatically in 1996. In fact, the four bay segments had 
the lowest annual averages that have ever been recorded during the 23 years of EPC monitoring. 
Chlorophyll-a concentrations remained relatively low and at near target levels in 1997 although 
the total 1997 rainfall at Tampa International Airport was about 68 inches, which is 30 percent 
greater than the long-term average and the greatest amount ofrain since 1959. Annual 
chlorophyll-a levels for 1997 probably remained low, albeit the high 1997 rainfall total, because 
much of the rain fell late in the year, past the most active period of phytoplankton growth. It will 
be interesting to observe Tampa Bay chlorophyll-a concentrations in 1998 and attempt to evaluate 
potential responses to the increased loading of nutrients associated with the heavy winter rains. 
Lon8-Term Chlorophyll-a Record 
The long-term chlorophyll-a record for Tampa Bay starts in 1953 (Figure 1). The record is based 
on measurements by several organizations using different sampling frequency and station 
locations, but generally similar methodologies. However, sections of the record shown in Figure 1 
have been adjusted to account for potentially underestimated measurements caused by 
methodological shortcomings. It is believed at this time that the data shown in this figure best 
describes the long-term Tampa Bay chlorophyll-a record. Generally, relatively low values were 
found in all major sections of Tampa Bay prior to the late 1960's. After an elevated period of 
approximately 15 years, values decreased dramatically between 1982 and 1984 in all subdivisions 
of the bay. The recent concentrations appear similar to levels found during the early portion of the 
long-term record. 
FIGURE 1 
Figure 1. Annual average chlorophyll-a concentrations for the major subdivisions of Tanlpa Bay, 
1953-1996 (HB=Hillsborough Bay; OTB=Old Tampa Bay; MTB=Middle Tampa Bay; 
LTB=Lower Tampa Bay). 
The cause of the large chlorophyll-a reduction in the early 1980's is not completely understood, 
but it is almost certainly linked to a substantial reduction in nitrogen loading from anthropogenic 
sources. This reduction was the result of management actions taken a decade or longer ago, 
specifically to reduce the impact by domestic wastewater and fertilizer industry effluents. In 
addition, more recent nitrogen loading reductions from fertilizer storage facilities and ship loading 
terminals located in Hillsborough Bay and from domestic wastewater plants in Old Tampa Bay 
should also have contributed to the continued downward chlorophyll-a trend. Also, in-bay 
chlorophyll control processes may have become increasingly important as a result of the 
anthropogenic nitrogen reductions and improved bay conditions. These "natural control 
processes" include among others the utilization of the phytoplankton population by benthic filter 
feeders and increased rates of benthic denitrification. 
The scenario of reduced loadings agrees with the nitrogen loadinglchlorophyll-a concept 
established in other estuaries and laboratories. The substantial reduction of chlorophyll-a 
concentrations suggests a recovery of Tampa Bay water quality and the potential for significant 
natural seagrass recolonization. Please see other articles in this report which specifically discuss 
the recent increase of Tampa Bay seagrass cover. 
Ecological Considerations 
The demonstrated trend of decreasing phytoplankton biomass, as well as a potentially large 
biomass reduction of drift macro-algae which also appears to have occurred recently in Tampa 
Bay, should benefit seagrass growth and allow for the expansion of seagrass meadows, ultimately 
resulting in a more abundant seagrass dependant animal community. Although both phytoplankton 
and macro-algae are important components of the Tampa Bay ecosystem, the current standing 
crop of these algae may better resemble the biomass found prior to the period when algal biomass 
was artificially elevated through high anthropogenic nitrogen discharges to the bay. For more 
information on this subject please contact Roger Johansson, City of Tampa Bay Study Group, at 
813-247-3451. 
I IEJEJEJEJ I NEP TARGET VALUE 13.2 8.5 7.4 4.6 
1992 11.1 7.4 6.1 4.2 
1993 9.8 7.6 6.0 3.5 
1994 18.7 9.4 10.1 5.7 
1995 18.7 11.5 9.4 4.8 
1996 9.6 6.8 5.0 2.3 
1997 12.0 8.4 7.4 II 4.7 
AVERAGE 1992-97 1113.3 II 8.5 If 7.3 If 4.2 I 
Table 1. TBNEP Chlorophyll-a targets and EPC measured annual average concentrations (ug/l) for 
the major subdivisions of Tampa Bay (HB=Hillsborough Bay; OTB=Old Tampa Bay; MTB=Middle 
Tampa Bay; LTB=Lower Tampa Bay). 
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Figure l. Annual average chlorophyll-a concentrations for the major subdivisions of Tampa Bay, 
1953-1996 (HB=Hillsborough Bay; OTB=Old Tampa Bay; MTB=Middle Tampa Bay; 
LTB=Lower Tampa Bay). 
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Executive Summary 
This is the tenth "State of Tampa Bay" report , cap-
sulizing the myriad programs and projects underway 
during 1996. Prepared in accordance with the rules of 
the Agency on Bay Management and funded by the 
Tampa Bay Regional Planning Council , it includes a 
summary of the issues addressed by the Agency this 
year. 
While the Agency on Bay Management was formal-
ized in 1985 by the Tampa Bay Regional Planning 
Council , its roots are in the 1970s, when a few citizens 
of the Tampa Bay region realized the necessity of speak-
ing up on behalf of the estuary . When those individuals 
came together for the sake of Tampa Bay, the idea of 
forming an entity like the Agency on Bay Management 
was born . The Florida Legislature enacted the Tampa 
Bay Study Commission in 1983, which resulted in the 
"Future of Tampa Bay" report . This ultimately led to the 
Agency's organization as an arm of the Tampa Bay 
Regional Planning Council. This relationship has con-
tinued , to the benefit of both bodies. Today the Agency 
is recognized as one of the most important functions of 
the Council. 
The Agency and the Council have also been respon-
sible for spawning two other vital programs in the Tampa 
Bay region and the state. One terrific program instituted 
with the support of the Council and the Agency is the 
Tampa Bay National Estuary Program (TBNEP) . This 
program is concluding its five-year effort to determine the 
past and existing impacts on the Tampa Bay estuary and 
to identify the measures necessary to reverse or mini-
mize those impacts. During 1996 the finish ing touches 
were put on Charting the Caurse far Tampa Bay, the 
Comprehensive Conservation and Management Plan. 
In 1997 the various local, regional, state and federal 
governments involved in protecting , regulating, and us-
ing Tampa Bay will formally agree to cooperate in 
accomplishing the goals set forth in Charting the Caurse 
to restore water quality , habitat, and living resources to 
the Bay. TBNEP's report in the "State of Tampa Bay 
1996" capsulizes the program's progress and future 
expectations. The Agency and the Council are proud to 
be a part of this tremendous effort. 
The other invaluable program is Florida's Surface 
Water Improvement and Management (SWIM) Program, 
managed by the Water Management Districts , began as 
an initiative for Tampa Bay alone. It was applied at the 
state level and is now a model for stormwater quality 
improvement and habitat restoration programs nation-
wide . Tampa Bay has been the number one priority 
water body of the Southwest Florida Water Management 
District's SWIM Program since its inception . The re-
gion 's local governments have benefitted greatly from 
the expertise and cost-sharing provided by the Water 
Management District, and Tampa Bay's quality has im-
proved also. There is no SWIM report in "State ofTampa 
Bay 1996" this year due to timing conflicts , but the Water 
Management District compiles an annual report of the 
program which is available to the public. 
This year's "State of Tampa Bay" report includes 
summaries of many important projects. The diversity 
ranges from the scientific study of Bastrichiabranchus 
diganas (a sea squirt) and of chlorophyll-a concentra-
tions in Tampa Bay. Reports are provided on the 
effective campaign of the Cockroach Bay User's Group 
(C-BUG) , the major volunteer coordination efforts of 
Tampa BayWatch , lake restoration projects, sea turtle 
rescue and research , local government actions around 
the Bay, ecosystem management initiatives and much 
more. 
During 1996 the Agency on Bay Management, with 
the Tampa Bay Regional Planning Council , the Tampa 
Bay National Estuary Program and many private and 
public entities, hosted Tampa BASIS 3, the third Bay 
Area Scientific Information Symposium. Its theme 
"Sharing Our Knowledge" brought together almost 100 
presenters representing more than 200 contributors to 
examine the state of knowledge about the Tampa Bay 
estuary and its plans for recovery. 
We can say that 1996 was another exciting year for 
Tampa Bay and for the Agency on Bay Management. It 
is clear that Tampa Bay is on the path of restoration and 
recovery, ensuring that this valuable environmental and 
economic asset endures. 
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ENVIRONMENTAL ASSESSMENT FOR 
EGMONT KEY NATIONAL 
WILDLIFE REFUGE ' 
To protect the habitats of wildlife that nest and forage 
on Southwest Florida's Egmont Key National Wildlife 
Refuge, the U.S. Fish and Wildlife Service has expanded 
the Refuge's wildlife sanctuary, an area that is closed to 
public access, from 10 to 97 acres. 
The decision to expand the sanctuary was made 
following considerable review and analysis of public 
input submitted in writing or gathered by the Service at 
public meetings held in November 1994 and February 
1996. The Service's findings are documented in the 
Environmental Assessment for Public Management of 
Egmont Key National Wildlife Refuge . 
According to Cameron Shaw, Refuge Manager of the 
Chassahowitzka National Wildlife Refuge Complex , 
which includes the Egmont Key refuge, the initial expan-
sion plan involved closing the southern 25 percent of the 
island to public access. However, based upon requests 
from members of the public, who provided input during 
the public meetings, the Service will permit the public to 
continue to use 3,850 yards of beach on the island, 
including the deepwater area on the southeast side . In 
a compromise agreement with local boating groups, the 
Service will maintain 3,270 yards of beach on the island 
exclusively for wildlife conservation. The final environ-
mental assessment reserves approximately 97 acresfor 
wildlife and permits public recreational use or 266 acres. 
The refuge was established in 1974 to protect the 
Key's significant natural, historical and cultural resources 
from the impending threat of development. The island is 
located at the entrance of Tampa Bay in Hillsborough 
County. Its land and beaches provide nesting habitat for 
sea turtles and breeding and foraging habitat for coastal 
and neotropical migratory birds and other indigenous 
animals. The Key is owned by the Service and the U.S. 
Coast Guard and is managed cooperatively by these 
agencies and the State of Florida Department of Envi-
ronmental Protection, Division of Recreation and Parks. 
Anyone interested in obtaining a copy of the environ-
mental assessment may contact Cameron Shaw, 
Refuge Manager, U.S. Fish and Wildlife Service, 1502 
S.E. Kings Bay Drive, Crystal River, FL 34429, 352-563-
2088. 
LEAST TERNS NESTING AT FLORIDA 
POWER CORPORATION 
For the past ten years a colony of Least terns has 
nested on the roofs of Florida Power Corporation's Gen-
eral Office Complex in south St. Petersburg. The colony 
formed in the spring of 1987, soon after the roofs were 
refurbished with a lighter shade of gravel. Each year 
since then they have returned to the same parts of the 
largest roofs. The colony's size has varied, but it has 
been largest during the past two years . During the 1996 
nesting season there were about 500 pairs and about 
800 total nesting attempts. Although it is very difficult to 
accurately determine nesting success , the colony 
fledged as many as 250 young this year. Predation by 
Fish crows was very heavy, especially late in the nesting 
season . 
The Florida Power colony is unique because it can be 
observed from a nine-story office tower that overlooks 
the lower roofs where the birds nest. From this vantage 
point observers using a spotting scope can watch the 
colony in air-conditioned comfort without disturbing it. 
Some of the observations we have made involved the 
struggle between Least terns and Fish crows. The terns 
are able to drive off crows that haven't learned how to 
penetrate the colony, but once that skill is. learned , the 
Fish crows are unstoppable. They fly in very low and 
hide alongside anything vertical or under equipmentsuch 
as exhaust fans . From this lookout, the crows can survey 
the colony and pick out their prey while avoiding the 
terns' frenzied defense. We never saw a crow run down 
a chick or chase a parent off a nest. They watch until 
they spot an unprotected nest; then they quickly fly out, 
grab the egg or chick, and return to their hiding spot in 
five seconds or less. The terns cannot react in time to 
stop them. The intense predation pressure did seem to 
have one positive aspect. The parents appeared to 
brood their chicks much longer and with greater intensity. 
This probably not only provided protection from the 
crows, but it also kept the chicks from running around -
and falling off the roofs. We surveyed the ground around 
the buildings at least once each day, and although we 
have never found many baby terns on the ground, we 
only returned three chicks to the roofs this year. 
Florida Power also provided the terns with some 
shelter from the crows and the sun by placing concrete 
blocks within the colonies . As many as 17 baby terns 
were observed sharing two concrete blocks that were put 
side by side. In addition, screening was used to exclude 
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the crows from some of their hiding places. It is hoped 
that with these measures and the lack of disturbance 
provided the colony by its replacement, "rooftop beach" 
the Least terns will be around for us to enjoy for a long 
time. For more information contact David Voigts, Senior 
Ecologist, Florida Power Corporation 813-866-5166 . 
WEEDON ISLAND COUNTY PRESERVE 
SEAGRASS PROTECTION 
To help protect the valuable seagrass beds in south-
ern Pinellas County , the Pinellas County Board of 
County Commissioners authorized the "Ft. DeSoto Park 
Wetlands and Aquatic Habitat Management Ordinance" 
in 1990. The original Ordinance established the Ft. 
DeSoto Park Wetlands and Aquatic Habitat Manage-
ment Area which includes land from Indian Key to Ft. 
DeSoto Park. This year, Pinellas County amended the 
ordinance continuing this effort while adding protection 
of the seagrass beds surrounding Weedon Island . 
The area around Weedon Island is marked by an 
array of buoys and signs informing boaters of the protec-
tive "Boat Restriction Zones ." Use of internal 
combustion engines is strictly prohibited in the zones. 
Motorized boats can enter the zones , but only if poling, 
drifting or electric trolling motors are used to move the 
boat. 
The County has continued monitoring the Manage-
ment Area at Ft . DeSoto to determine the effectiveness 
of the zones and the rate of sea grass bed recovery in the 
Area . As in the past, the analysis shows the manage-
ment program has been a great success. This year's 
data indicated that the scarring rate has continued to fall 
not only in the protected zones, but in the unprotected 
zone as well. There appears to be an educational spil-
~over d~e to the County's efforts in disseminating 
information on the value and protection of seagrasses. 
The Sheriff's Deputy that patrols the area has almost 
certainly had a positive affect also. 
The aerial photography and its interpretation have 
been digitized and entered into the County Geographical 
Information System (GIS) . Analysis of th is data will 
enable Pinellas County to manage the Area in the most 
environmentally-sensitive and beneficial manner. 
~n addition , Pinellas County has continued to provide 
aenal photography of the seagrass areas surrounding 
Ho.neym~on and Caladesi Islands to the park managers. 
ThiS continued cooperation between the County and the 
State enables improved management of the State Park 
for the benefit of the citizens of Pinellas County. 
For more information contact Eric Fehrmann , Pinellas 
County Department of Environmental Management, at 
813-464-4425. 
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LAKE SEMINOLE WATERSHED 
Lake Seminole, located 
in southwest Pinellas 
County, is the second larg-
est lake in the county . 
Numerous complaints have 
been received over the 
years by local and state 
agencies regarding declin-
ing water quality in the lake. 
The Lake Seminole Diag-
nostic Feasibility Study, a 
baseline study conducted in 
1991 , showed that stormwater runoff is the major source 
of declining water quality in the lake. The watershed is 
highly developed , most of it prior to any stormwater 
regulations . The lake has no inflow of water other than 
stormwater, and the stabilized water level is a contribut-
ing factor to lake degradation . Ambient water quality 
monitoring shows that Lake Seminole has elevated nu-
trient concentrations , resulting in high chlorophyll-a 
concentrations , evidenced by its year-round pea green 
color. The Trophic State Index for the entire lake was 
74.7, which places Lake Seminole within the eutrophic 
classification for Florida lakes . 
After the completion of the Diagnostic Study, Pinellas 
County and the Southwest Florida Water Management 
District entered into an agreement for the development 
and implementation of a watershed management plan. 
The plan will recommend activities and programs to 
improve water quality , flood control , and wildlife and 
vegetative habitat within the Lake Seminole watershed. 
A consultant was hired in December 1996 to create the 
watershed management plan, which should be com-
pleted within 14 months . 
The agreement also provided for several projects for 
immediate implementation . One of the projects slated is 
for creation of a stormwater detention pond to be located 
on Seminole Boulevard , which will remove between five 
and ten percent of the stormwater nutrients entering the 
lake. Another of the projects will be the refurbishment of 
an already-existing pond , providing for better capability 
of removing nutrients before eventually flowing into Lake 
Seminole. The third project is for the construction of an 
adjustable water level control structure. 
The County and the District have also been working 
on an ongoing program of cattail removal. The cattails 
in the lake were forming a dense monoculture unsuitable 
for fish habitat. The Lake Seminole Advisory Committee, 
f?rmed at project initiation and comprised of study par-
ticipants and citizen representatives, recommended 
removal of 80 acres of cattails from the lake and revege-
tation with more desirable species. The changes should 
result in higher rates of sportfish recruitment and im-
proved angler fishing success and satisfaction . More 
diverse and beneficial macrophyte communities should 
provide better habitat for wildlife species frequenting the 
Lake Seminole watershed and allow for improved boat 
navigation and aesthetics. Removal of cattail biomass 
will reduce the lake's nutrient loading and preclude ac-
cumulation of organic matter that would occur if the 
plants were simply chemically treated. To date, about 
15 acres of cattails have been removed and the project 
is ongoing . To provide lasting benefits to the improved 
macrophyte community, it is important to allow the lake 
to fluctuate on a regular basis . This will be accomplished 
by the addition of an adjustable water level control struc-
ture. This project is currently in the design phase and 
construction should begin within the next year. The lake 
will then be managed to follow a more natural hydrologi-
cal cycle . This will help to maintain aquatic plant 
diversity and stimulate expansion of desirable species. 
For more information contact Nancy Page, Pinellas 
County Department of Environmental Management 813-
464-4425. 
MANATEE WATCH LINE PROGRAM IN 
PINELLAS COUNTY 
One of the goals in the Conservation Element of the 
Pinellas County Comprehensive Plan is to find ways to 
protect manatees and their habitat. The Pinellas County 
Department of Environmental Management created the 
Manatee Watch Line Program to collect information re-
garding manatee sightings in Pinellas County waters 
reported by the public. 
The information provided by the citizens to the Mana-
tee Watch Line, which was activated in June 1992, can 
identify some of the areas most used by manatees, what 
activities they are engaged in, and if there are any 
possible threats of danger to the manatees . 
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The Manatee Watch Line Program has helped in-
crease public awareness of manatees through the 
County's Speakers Bureau. The Department averages 
ten speaking engagements each year to schools and 
various civic organizations to help educate the public 
about manatees and their habitat. 
A breakdown of sighting information collected from 
1992 through 1996 follows: 
Phone Calls-
Participation -
Total Manatees-
Adults -
1.992 
461 
352 
1087 
919 
~ 
485 
252 
1217 
1071 
1.99.4 
521 
219 
1267 
1079 
19.95. 
330 
134 
925 
907 
1.9.96. 
388 
146 
1046 
942 
The areas which have consistently yielded the great-
est number of manatee sightings are Spring and 
Whitcomb Bayous in Tarpon Springs, Boca Ciega Bay 
near Bear Creek, McKay Creek, and Coffee Pot Bayou. 
For more information contact Pam Leasure at 813-464-
4425. 
THE ALLEN'S CREEK WATERSHED 
The Allen's Creek Watershed is a typical urban 
stream located in the central portion of Pinellas County. 
The City of Largo, the City of Clearwater and the County 
entered into an agreement to fund and develop a water-
shed management plan to address the problems of the 
creek. The watershed management plan for the Allen's 
Creek basin was recently completed. The plan was 
adopted by the Board of County Commissioners in Oc-
tober 1996. Programs and proposed projects in the plan 
will now be evaluated by County and City staff for possi-
ble funding and implementation. 
Earlier in 1996, the County hired a consultant to 
develop a set of computer models that will simulate the 
effects of potential projects on water quality, hydraulic 
and hydrologic conditions of the creek. The consultant 
expects to complete the model in early 1997. The model 
will enable County and City staff to evaluate potential 
structural projects and Best Management Practices 
within the watershed. 
During the development of the plan, projects called 
Immediate Action Projects (lAPs) were identified and 
implemented. These projects included the development 
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of educational materials and demonstration sites for 
habitat restoration, exotic plant removal and stormwater 
treatment. 
One of these lAPs is the Habitat Restoration and 
Enhancement Project near Lakeview Road and Hercules 
Avenue . The project aims to combine stormwater treat-
ment, habitat restoration, and educational and 
recreational use at a single site in the central portion of 
the watershed . Design of the project commenced this 
yea r and completion of the design phase is expected in 
late 1997. 
Pinellas County and 
th e SWFWMD are also 
jointly funding the design 
and construction of the 
Oligohaline Habitat Res-
toration Project at St. 
Paul's Drive and Belleair 
Road . This project's pur-
pose is to restore 
low-salinity wetlands and 
enhance habitat for 
aq uatic species, i nclud-
ing snook, redfish , 
spotted seatrout and blue 
c rabs . Design plans 
were completed this year 
and construction of the 
project is expected to be-
gin in the first quarter of 1997. 
Another lAP will enhance a freshwater system that 
runs along the eastern border of the Belcher Elementary 
School property. County staff, together with the Florida 
Yard and Neighborhoods Program, have been working 
with Belcher Elementary teachers and parents on "Pro_ 
ject Nature." Project Nature aims to provide an 
opportunity for teachers , stUdents and the community to 
observe , learn about , and respect nature by maintaining 
a natural schoolyard environment. Design plans for 
phase one of this project were completed this year and 
initial construction commenced in November. Partici-
pants expect completion of the first phase in 1997. 
Pinellas County also completed the booklet, 
"Naturescape: Urban Wildlife Enhancement Program." 
The booklet contains information on plant species native 
to Pinellas County , artificial supplies for wildlife and tips 
on yard maintenance . Distribution of the booklet is ex-
pected sometime in 1997. For more information contact 
Mariben Espiritu-Andersen , Pinellas County Department 
of Environmental Management, at 813-464-4425. 
CITY OF CLEARWATER 
Coopers Bayou Park Stormwater Treatment Pond 
(Formerly Del Oro Storm water Treatment Program)-
This project was completed in 1996 as an extension of 
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the storm sewer replacement project forthe Del Oro Park 
Subdivision (including a 58-acre drainage basin) . The 
project included installation of a vegetated stormwater 
treatment system, existing wetland enhancement 
through Brazilian pepper removal, the planting of appro-
priate vegetation, and other park amenities. Minor 
wetland enhancement work is planned in the northern 
portions of the park in 1997. 
Coopers Point Habitat Restoration and Manage-
ment Program - During 1996, all of the Brazilian pepper 
plants were removed except in the historic mosquito 
drainage ditches. Re-
moval from the 
mosquito ditches 
should be completed 
early in 1997. Land 
survey is expected to 
follow, then the devel-
opment of the 
restoration and man-
agement plan . 
Implementation will 
then proceed. 
Aliens Creek Ex-
perimental Water 
Quality Treatment 
Demonstration Pro-
ject -In 1994, the City 
of Clearwater received 
funding approval from the SWFWMD to commence de-
velopment planning of a cooperative project with Pinellas 
County Schools to treat stormwater through a controlled 
system of collectors that Clearwater High School could 
use in their science education curriculum. On December 
17, 1996, the Pinellas County School System gave final 
approval of an I nterlocal Agreement to implement the 
project on School Board property. Development of the 
project will proceed during 1997. The project will provide 
off-line stormwater treatment, muniCipal stormwater ret-
rofit and treatment from Gulf-To-Bay Boulevard , creation 
of a public water quality demonstration project, and high 
school curriculum for the sampling, monitoring , and re-
porting of the water quality enhancement efficiencies 
from different treatment methods to improve water qual-
ity of stormwater. The information developed by the 
students will be incorporated into projects as field solu-
tions to solve pre-existing stormwater problems in 
Clearwater. 
Clearwater Water Quality Research and Monitor-
ing Program - The City of Clearwater has completed a 
report on the water quality conditions of its surface 
freshwaters , an effort that began in 1992 as a result of 
policies developed through the City 's Comprehensive 
Planning process. Specific project goals were to : (1) 
identify and prioritize impaired surface water resources 
for water quality improvement; (2) estimate pollutant 
loading from these resources into other water bodies 
and/or jurisdictions; and (3) recommend source or treat-
ment controls to improve the quality of surface waters for 
future protection . With this baseline study now com-
pleted and in conjunction with completion of the 
Clearwater Watershed Management Action Plan, full 
realization of these Comprehensive Planning Goals will 
become rea lity in 1997. 
In addition to the other 10 projects identified within 
our Five Year Capital Watershed Plan and Water Re-
source Project Summary Document of 1996 and 
reported in the 1995 State of Tampa Bay report , the City 
has also added a new project, the Del Oro Phase II 
Stormwater Treatment and Habitat Restoration Project, 
along the south shore of Alligator Lake. That project is 
anticipated for development in 1997. 
The City of Clearwater has also been awarded fund-
ing from the U.S. Environmental Protection Agency 
through the designation of portions of Clearwater as a 
"Regional Brownfields Pilot Project Area ." The project's 
primary purpose is to implement an economic redevel-
opment plan for the "Brownfields Area" based on the 
clean-up of contaminated urban sites. 
For more information contact Thomas H. Miller, As-
sistant Director of Engineering , Director of 
Environmental Management, at 813-562-4749. 
CITY OF SAFETY HARBOR 
ENVIRONMENTAL PROJECTS 
AND ACTIVITIES 
The City of Safety Har-
bor, located on the shores 
of Old Tampa Bay , was in-
volved in a number of Bay 
improvement projects and 
activities in 1996, ranging 
from water quality improve-
ments to land acquisition. 
The City has been fortu-
nate to have received funding from State and local 
governments. A summary of 1996 projects and activities 
are as follows: 
• Preservation 2000 funds in the amount of $224,165 
were awarded to Safety Harbor to purchase property 
in the Coastal High Hazard Area . A Long Range 
Management Plan was approved by the State for this 
site , called the Marina Park Addition, located adjacent 
to the City Marina. 
• A Land Use amendment was adopted for Alligator 
Lake and adjoining environmentally-sensitive lands 
acquired by Pinellas County near Old Tampa Bay. 
The City recognizes these lands as Preservation and 
Recreation/Open Space in its Comprehensive Plan. 
• Safety Harbor was part of the Annual Coastal Clean-
up held in September. 
The City is participating with the City of Clearwater, 
Pinellas County , and the Southwest Florida Water Man-
agement District on the Alligator Creek Comprehensive 
Watershed Management Plan . This Plan , to be com-
pleted in 1997, will evaluate the drainage basin , develop 
a list of potential projects to improve water quality , and 
identify lands which can be used for water quality bene-
fits and wildlife enhancement. 
Safety Harbor is in its third year of a Stormwater 
Capital Projects Program which includes several water 
quality improvement projects. The City has been as-
sisted on many of these water quality improvements with 
funding provided by the Southwest Florida Water Man-
agement District. 
Two stormwater improvement projects were com-
pleted in 1996, including erosion protection on Mullet 
Creek and Bishop Creek Channel B. Erosion protection 
work is currently being performed on Bishop Creek 
Channel A and wi II be completed in mid 1997. 
Scheduled for construction in 1997 is the Green 
Springs Drainage Improvements which will eliminate two 
direct stormwater outfalls to Mullet Creek and provide 
stormwater attenuation and treatment in a new retention 
pond located at Safety Harbor's former wastewater treat-
ment plant site . 
In 1995, the City of Safety Harbor purchased a 
seven-acre site with the intent of providing attenuation 
and retention of stormwater from surrounding roads and 
from the recently- completed 9th Avenue Realignment 
Project. Design of Seminole Park pond and related 
facilities will begin in 1997. 
For more information about the City of Safety Har-
bor 's Environmental Projects call Ron Rincivillo , 
813-724-1555. 
LAKE TARPON BASIN MANAGEMENT PLAN 
Lake Tarpon , a Surface Water Improvement and 
Management Program priority water body, is the largest 
freshwater lake in Pinellas County with a surface area of 
approximately four square miles. The Lake Tarpon wa-
tershed is 52 square miles, comprised of three drainage 
basins: Lake Tarpon, South Creek and Brooker Creek . 
Lake Tarpon was considered to have excellent water 
quality and a valuable recreational fishing resource until 
the summer of 1987, when an algal bloom covered 80% 
of the lake's surface creating odor and aesthetic prob-
lems as well as fish kills . Since the Lake Tarpon 
sampling program began in 1988, nutrients and chloro-
phyll a have been increasing. In 1989, the SWFWMD 
completed the Lake Tarpon SWIM Plan. A consultant 
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was hired by Pinellas County in 1990 to conduct a 
diagnostic/feasibility study . The study was completed in 
1992. One of the products from the study was a lake 
water quality model. 
In 1994 Pinellas County hired a consultant to develop 
a Lake Tarpon Basin Management Plan . This Plan will 
address two primary lake management issues facing 
Lake Tarpon : water quality degradation and nuisance 
aquatic vegetation. Other projects will recommend pro-
grams focusing on public education. The Plan is 
expected to be completed by March 1997. 
HILLSBOROUGH RIVER ACTIVITIES 
Activities in, along and relating to the Hillsborough 
River were plentiful and varied in 1996. They reflect the 
continuing consciousness of the surrounding communi-
ties about the river s ecosystem. The many river-related 
issues that were reviewed , discussed and acted upon 
demonstrate the ongoing commitment of all concerned. 
The following is a briefsummary of many of those issues. 
AN INTROSPECTIVE ASSESSMENT - 1996 
marked the tenth year of the existence of the Hillsbor-
ough River Interlocal Planning Board and its Technical 
Advisory Council (TAC). This milestone was noted by 
declarations of continued support by the local govern-
mental jurisdictions and participating agencies. It was 
also a year for a scheduled legislative review ofthe River 
BoardlTAC to assess the effectiveness of these bodies 
in relation to the mandates laid out in the enabling act. 
The recommendation by the Audit Oversight Committee 
to the Legislative Delegation was to "make no changes 
to Chapter 86-335, Laws of Florida , in as much as the 
River Board and TAC are doing a good job within their 
legislative mandate and with a small budget." 
COMPREHENSIVE/MASTER PLAN IMPLEMEN-
TATION - The River Board and TAC continued to pursue 
effective implementation of Comprehensive Plan policy 
calling for establishment and enforcement of marine 
construction standards within the Hillsborough River cor-
ridor. The Tampa Port Authority and the City of Tampa 
agreed to a land exchange of sovereign submerged 
lands. In the agreement, the Tampa Port Authority would 
relinquish ownership to Tampa of sovereign submerged 
lands it owns in the Hillsborough River within the City and 
in turn, the City would turn over lands it holds near the 
Port of Tampa. The exchange of these sovereign sub-
merged lands make the issue of marine construction 
standards all the more important to have in place. 
Comprehensive Plan reviews began in 1996 for the 
local jurisdictions. Many of the plans policy statements 
are from the Hillsborough River Master Plan, 1989. This 
process will continue to involve the River BoardlTAC in 
assisting with plan revisions. 
At the direction of the River Board, the Homeowner's 
Guide to Shoreline Treatments was updated , reprinted 
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and distributed to local building departments, permitting 
agencies and other entities involved in marine-related 
construction . The guide was developed and produced 
by the Planning Commission staff and is available 
through that agency. 
PUBLIC ACCESS ISSUES - The TAC continues to 
work towards the establishment of a public boat ramp in 
the downtown area of Tampa. The recommended alter-
native boat ramp site is near the North Boulevard bridge 
on the north side of the river. The City and the TAC 
continue to negotiate in trying to reach an agreement for 
use of that parcel. 
The River BoardlTAC and City ofTampa worked over 
the summer months with the Hillsborough County School 
District to develop a revised site plan for the new Blake 
Magnet School located on the southwest side ofthe river 
between North Boulevard and Laurel Street. The River 
BoardlTAC wanted to ensure that public access to the 
river would be incorporated in the design and that the 
structures would be oriented so that they will invite 
interaction with the river by site users. The same public 
access principles were forwarded to the other known 
proposed project located at the Tampa Preparatory 
School. Information was provided for their consideration 
during the site plan design phase for their new facilities 
when the time comes . In relation to another downtown 
project, the City provided a time line for the long-awaited 
start of the Riverwalk project. This project has a dedi-
cated funding source and should be under way in a little 
over the year. 
MONITORING ACTIVITIES - The River Board and 
TAC have monitored the status of marine craft regulatory 
signs and successfully placed and then replaced some 
signs at certain points of the river. A year-round Idle 
Speed/No Wake zone is in effect upstream of the E. J. 
Marina, north to the dam. A seasonal Idle Speed/No 
Wake ZOAe is in effect during the months of October 
th rough March north ofthe Platt Street bridge to the North 
Boulevard bridge. Both zones were established in the 
interest of public safety and manatee protection . Signs 
are currently posted to delineate these restricted areas. 
The River BoardlTAC have monitored the evolving 
concerns regarding the Hillsborough County Environ-
mental Lands and Acquisition and Protection Program 
(ELAPP) . The City of Tampa is proposing minor 
changes to the manner in which parcels are determined 
to be eligible for the program. Several potential sites 
within the Hillsborough River corridor are proposed for 
nomination and such changes would enhance these 
sites rankings for future acquisition. 
The River BoardlTAC is monitoring the City ofTampa 
Parks Department s and a private consultant s work to 
implement a Hillsborough River Recreational Route 
through a portion of the City. Based on the Hillsborough 
River Recreational Route Study, an inventory and a 
charet were completed towards establishing a segment 
of the trail. 
The City of Tampa Parks Department unveiled a new 
plan for the renovation of Sulphur Springs Park. The 
River BoardfTAC has been monitoring progress on this 
project for a number of years and commented on past 
proposals. The new plan includes conventional swim-
ming pool facilities, play areas and picnic areas. Actual 
construction is expected to be completed in the fall , 1998. 
In relation to the Sulphur Springs Park project, mana-
tees have been documented visiting the spring lagoon 
area. Three adults and a juvenile manatee were ob-
served entering and leaving the site through the flood 
control gate. They were watched as they explored the 
lagoon area , enjoying the fresh water, vegetation and 
warmer waters . The significance of this is that the pro-
posed use of the lagoon in the newly renovated park plan 
maintains the lagoon for just such visits. The River 
BoardfTAC maintain a manatee watch and tracking pro-
gram through the on-going River Hotline and monitor the 
data retrieved . 
Good news came in 1996 for the Sulphur Springs 
area ; efforts to remove the underground gasoline plume 
that was detected in the area were started by the Envi-
ronmental Protection Commission of Hillsborough 
County (EPCHC) . This initiative was prompted by a 
concerted effort by the River BoardfTAC, Florida Depart-
ment of Environmental Protection and the EPCHC to 
obtain funding for the gasoline plume's removal. 
The TAC was presented with an annual report regard-
ing the management practices of the Hillsborough River 
reservoir by the County's Aquatic Weed and Mosquito 
Control Department. Thenews for 1996 was good. Very 
little use of chemicals was necessary to keep the river 
clear of aquatic weeds , primarily due to weather condi-
tions unfavorable to aquatic weed growth . The River 
BoardfTAC monitor this activity on an annual or as-
needed basis. \ 
At the direction of the River Board, the River Hotline 
was staffed and six River News were published and 
distributed . These functions are provided by Planning 
Commission staff and help to disseminate monitoring 
information to the public. 
Water quantity and use issues affecting the Hillsbor-
ough River have been monitored by the River BoardfT AC 
over the past year. Mandated to establish minimum 
flows for the lower river by October 1997, the Southwest 
Florida Water Management District, with the assistance 
of the Tampa Bay National Estuary Program, has begun 
formulating a methodology and is gathering data to de-
velop a scientifically-based recommendation for a 
downstream flow regime in the river. A wide variety of 
participants are helping in this endeavor, including a TAC 
representative. 
Efforts to initiate the first phases of the Tampa Water 
Resource Recovery Project began in 1996. This project 
proposes to re-use highly treated wastewater as a sup-
plement to the City s potable water supply in the river. It 
will be underway for a number of years and monitored 
as the project goes through each phase. 
COOPERATIVE EFFORTS/ACHIEVEMENTS - The 
River BoardfTAC have been actively participating with 
other groups and agencies in planning partnerships. 
These groups include the Hillsborough River Integration 
and Coordination Committee and the Southwest Florida 
Water Management Comprehensive Surface Water 
Management Plan (CSWM) team . These plans are ba-
sin-wide, encompassing the ecosystem of the river and 
surrounding areas. The River BoardfTAC hopes to con-
tribute to these efforts and to gain additional insight of 
the factors and forces beyond the River BoardfTAC s 
legislative mandate, such as activities in other upstream 
counties. 
The River BoardfTAC have been active within the 
Greenways Task Force, particularly in the attainment of 
the river s official designations. In 1995, a portion of the 
Hillsborough River, from Crystal Springs, Pasco County 
to Riverhills Park, City of Temple Terrace, was desig-
nated part of the State Recreational Trail System. As a 
condition for designation, a management plan was to be 
completed . The plan was completed and submitted to 
the State in 1996. In addition, an informational brochure 
is being developed for the trail. In both of these projects, 
the River BoardfTAC have provided support and encour-
agement. 
In November the City of Tampa held the ninth annual 
Hillsborough River Cleanup. This event resulted in nine 
tons of trash and debris removed from the shores and 
the river. A record number of participants helped out. 
The River Board fTAC appreciate and supported the City 
s efforts to stage this annual event which benefits the 
river and raises environmental awareness in the commu-
nity. 
For more information contact Alan Wright at 813-272-
5940. 
DEP ECOSYSTEM MANAGEMENT 
The Florida Department of Environmental Protection 
(DEP), working in conjunction with other governmental 
agencies and numerous private parties, has developed 
a strategy to protect the functions of entire ecological 
systems. This concept, called ecosystem management, 
represents a new approach to environmental protection 
that relies heavily on citizen/government partnerships. 
This new approach is improving efficiency and resulting 
in decisions that better benefit Florida's natural re-
sources, the regulated public, landowners and citizens. 
To initiate implementation of this new concept in the 
Tampa Bay area, the 1995 Florida Legislature created 
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the Hillsborough River and Bay Ecosystem Management 
Demonstration Project. The Legislature directed DEP to 
take the lead in design and implementation ofa coopera-
tive , coo rdinated ecosystem management-based 
program. The FDEP integrated federal, state, local and 
private groups in this effort. The Hillsborough River 
Integration and Coordination Committee (HRICC) was 
established as an umbrella for all ongoing activities 
within the watershed boundaries. Members include 
agency representatives, chairman and director of the 
Hillsborough River Greenways Task Force, the Tampa 
Bay National Estuary Program and the Hillsborough 
River Interlocal Planning Board , all of which include 
implementation components of the entire ecosystem 
management area (EMA) . 
Each implementation component has coordinated 
action plans and priority projects which are currently 
underway. The first progress report to the Legislature in 
January 1996 listed 32 on-going projects in the EMA. As 
of January 1997, ten of these projects are totally com-
plete and several additional major projects have been 
added to the list. 
Several of the projects underway are: 
• The Cone Ranch Restoration Project: The 
Hillsborough River Greenways Task Force (HRGTF) 
developed a "sponge" concept for the restoration and 
enhancement of wetland systems on the 12,700-acre 
Cone Ranch . This tract is owned by Hillsborough 
County and designated for possible future wellfield 
development by West Coast Regional Water Supply 
Authority . Nine governmental agencies join the 
HRGTF in this restoration effort to which $ 460,000 
was pledged for phases I and II of the project. An 
additional $30,000 was awarded by DEP during 1996. 
One year of scientific data collection will be completed 
in March 1997 and actual construction will begin in 
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May. Completion of the entire project, including post-
construction monitoring , is expected in 1999. 
• The CF Industries Team Permitting Project: The 
CF Industries (CFI) gypsum stack expansion permit 
application process is the first team permitting project 
to take place in the EMA. Team permitting is a tool of 
ecosystem management in which the outcome must 
have a net ecosystem benefit over the traditional 
regulatory process. The CFI project is especially 
challenging because of the many environmental im-
pact questions concerning the expansion . Eleven 
agencies, HRGTF, and private citizens are working 
together to reduce the number, time, and expense of 
permits. In fact, the time for the permitting has been 
reduced by one half from the traditional process. 
In return for this saving, CFI is offering additional 
environmental benefits . During 1996, CFI swapped 
Hillsborough County for land on which to build the 
stack expansion . In the swap, CFI gave up 1,938 
acres in return for 1,558 acres of county land . The 
county gained 380 acres of land in a critical corridor 
linking from the Hillsborough River to the Green 
Swamp. As part of the Development of Regional 
Impact development order condition , CFI has devel-
oped a detailed restoration plan with follow-up moni-
toring of this critical area. This plan has been 
incorporated into DEP's Environmental Resource 
Permitting review. DEP is currently drafting permit 
language and will meet with interested third parties on 
permit conditions . Formal agency action should be 
taken by February 1997. 
• Dairy BMP Projects: The dairy industry in the EMA 
is in a state of rapid decline, mainly due to the close 
proximity of the urban interface. A few of the remain-
ing dairies have been associated with non-point pol-
lution in the watershed . FDEP has joined forces with 
other -agencies, including the Southwest Florida 
Water Management District, the Environmental Pro-
tection Commission of Hillsborough County , the Natu-
ral Resources Conservation Service, the University of 
Florida's Dairy Science Department, Cooperative Ex-
tension Service and Agricultural and Biological Engi-
neering Departments, Dairy Farmers, Inc. , the 
Department of Corrections and private industry to 
implement an EPA grant for land-limited dairy best 
management practices in the EMA. Two project de-
signs are underway. One is a vegetated wastewater 
treatment system at a local dairy which will be used 
as a demonstration site for other dairy farmers. The 
second project will be a regional compost facility at a 
prison site using prison labor to produce fertilizers and 
soil amendments from manures and yard waste . The 
project objective is to reduce nutrient loading into the 
watershed while providing economic incentives to 
dairy farmers for on-site manure management. Both 
efforts should be completed in 1998. 
• The Plant City Waste Water Treatment Plant 
(WWTP): The Plant City Waste Water Treatment 
facility will be in operation by March 1997. The system 
will reclaim an average of 8,000,000 gallons per day 
which is currently discharged into highly-impacted 
Lake Thonotosassa. Plant City will supply the treated 
water to high-use customers such as golf courses, 
agricultural operations and other industries. With the 
use of reclaimed water, CFI alone will reduce daily 
groundwater withdrawal by 2,000,000 gallons. 
During the next year, DEP will facilitate new projects 
with an emphasis on team permitting, pollution preven-
tion, self audit and cross media training. 
More information about Ecosystem Management 
may be obtained by contacting Kathy Liles, DEP 813-
744-6100, Ext. 440. 
THE HILLSBOROUGH RIVER GREENWAYS 
TASK FORGE 
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The Hillsborough River Greenways Task Force 
(HRGTF), formed in 1992, is an action-oriented, consen-
sus-driven coalition of public , private, regulatory , 
environmental and corporate organizations. 
The mission of the HRGTF is to develop and imple-
ment a regional plan for the permanent protection of the 
Hillsborough River, its tributaries, headwaters, intermit-
tent streams, recharge areas, wildlife corridors , habitat 
areas, adjacent critical uplands, and buffers, with special 
emphasis on the upper Hillsborough River Basin-Green 
Swamp Corridor. The initial project study area encom-
passed approximately 175,000 acres within the 
456,909-acre Hillsborough River Basin . 
As a result of HRGTF efforts , the Hillsborough River 
Basin has become the focus of state and regional eco-
system management and protection efforts. The Florida 
Department of Environmental Protection (DEP) selected 
the Hillsborough River as a model watershed in which to 
demonstrate the implementation of ecosystem manage-
ment initiatives . The Southwest Florida Water 
Management District has chosen the River Basin as its 
pilot project for the development of its Comprehensive 
Surface Water Management Initiative. The HRGTF also 
serves as a model in Florida for site-specific greenways 
planning and protection efforts . 
During the first two years of its existence, the HRGTF 
developed criteria and methodology for the delineation 
of a greenways corridor containing core (preservation) 
and buffer (target restoration and compatible land uses) 
lands; developed a map delineating the Core and Buffer 
area of the upper Hillsborough River Greenway; devel-
oped alternative analyses and recommended program 
action plans with the potential to affect wildlife habitat, 
water quality, water quantity, and recreational opportu-
nities within the upper Hillsborough River Basin . 
Since the publication of the HRGTF's guiding docu-. 
ment, "An Ecosystem Protection Plan for the Upper 
Hillsborough River: Issue Analyses, Action Plans, and 
Recommendations" in February 1995, the HRGTF has 
been successful in working toward the implementation 
of the 18 projects outlined in the report. Projects suc-
cessfully completed include designation of the upper 
Hillsborough River Basin as an Outstanding Florida 
Water and as a Canoe Trail/Recreational Trail ; restora-
tion of more than 1,000 acres of habitat within the Core 
area of the Greenway; initiation of and participation in the 
first team permitting project in the State of Florida; devel-
opment of a project for the rehydration of channelized 
wetland systems in Cone Ranch ; completion of the Co-
ordinated Conservation Plan which will guide future 
greenway acquisition and protection efforts which has 
initiated a similar effort throughout Hillsborough County; 
development of a Canoe Trail Management Plan and 
brochure; development of a "greenway friendly" residen-
tial development design; facilitation of the development 
of the City of Plant City's Water Reuse Program. 
Moreover, the Task Force initiated the formation of 
the Hillsborough River Integration and Coordination 
Committee which serves to coordinate and integrate the 
conservation and restoration efforts from the Green 
Swamp to Tampa Bay. DEP has asked that the HRGTF 
facilitate these meetings, whose participants include the 
organizations involved in implementing ecosystem man-
agement programs throughout the Hillsborough River 
and Tampa Bay Ecosystem Management Area . 
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For more information please contact Heidi B. 
McCree, Executive Director, Hillsborough River Green-
ways Task Force at 813-276-8417. 
COORDINATED CONSERVATION AND 
PRESERVATION PLAN FOR THE 
HILLSBOROUGH RIVER GREENWAY 
Upon request from the Department of Environmental 
Protection , Office of Ecosystem Management in 1995, 
the Hillsborough RiverGreenways TaskForce expanded 
its study area from the original 175,000 acres to the entire 
456,909 acres of the Basin. The Hillsborough River 
Greenways Task Force has four specific goals . They 
are : 
To identify both threats and opportunities to protect 
and/or enhance the natural resources within the basin, 
to assemble all available data and complete those stud-
ies necessary to fully analyze the affected areas and 
conditions, to develop alternative solutions and pro-
grams for the protection of the critical areas and habitats, 
to implement those protection plans, and to establish 
compatible resource management programs and moni-
toring systems . 
• To insure the reservation of adequate water resources 
for conservation and natural systems. 
• To protect and encourage suitable land uses within 
the basin . 
• To protect in perpetuity the open space, habitats, 
compatible land uses, and recreational opportunities 
of the basin . 
The Coordinated Conservation and Preservation 
Plan (CCPP) Committee of the Task Force has coordi-
nated the various conservation programs of the 
Hillsborough River Greenway Area to produce the first 
comprehensive map and conservation plan for the 
Hillsborough River Basin . This conservation effort in-
cludes coordination with and by citizens and 
representatives of the National Audubon Society; the 
Tampa Chapter Audubon Society ; Biological Research 
Associates, Inc.; Canoe Escape, Inc.; CF Industries; 
Crystal Springs Recreation Preserve; the Florida Dept. 
of Environmental Protection Division of Parks and Rec-
reation and Office of Ecosystem Management; Florida 
Dept. of Transportation; Florida Game and Fresh Water 
Fish Commission Office of Environmental Services' Flor-
ida Power Corporation; Florida Trail Associatio~' the 
Hillsborough County (HC) Board of County Commis~ion­
ers; the Environmental Protection Commission of HC' 
the HC Parks Department; the HC Real Estate Depart~ 
ment; the HC City - County Planning Commission; the 
HC Planning and Development Management Depart-
ment ; the HC Agricultural Liaison; the Hillsborough 
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Environmental Coalition; the Hillsborough League of 
Women Voters; the Hillsborough River Basin Board; the 
Hillsborough River Board; the League of Environmental 
Organizations; The Nature Conservancy; the Pasco 
County Board of County Commissioners ; the Tampa Bay 
Group of the Sierra Club; the Southwest Florida Water 
Management District (WMD) ; the Tampa Bay National 
Estuary Program; the Tampa Bay Regional Planning 
Council; the Tampa Water Department ; the City ofTem-
pie Terrace; Two Rivers Ranch; the West Coast 
Regional Water Supply Authority; and 1000 Friends of 
Florida; toward the mutual goal of protection and conser-
vation of the expanded Hillsborough River Greenway. 
The Hillsborough River Greenways Task Force rec-
ognizes that one key to the successful achievement of 
its mission and goals is cooperation and coordination 
among project participants involved in conservation and 
land acquisition . The Task Force plans to explore and 
use a wide variety of the various fee-simple and less-
than-fee simple protection strategies to preserve and 
enhance the significant habitat ecological linkages, 
water quantity , and water quality of the Hillsborough 
River Greenway Area . Coordination and cooperation 
between public agencies, private conservation groups, 
and landowners is necessary in order to successfully 
develop conservation programs that achieve objectives 
while meeting the needs of the participants. 
The CCPP for the Hillsborough River Greenways 
Area identifies existing conservation areas, proposed 
conservation areas, and other Core and Buffer areas of 
the Hillsborough River Greenway needed to complete 
protection of the Greenway. The CCPP, with its large 
preserve areas and linkages, will conserve a functional 
wildlife reservoir. With its implementation, the protection 
of regional wildlife habitat and the preservation of the 
biodiversity and watershed values of the Tampa Bay 
region will be significantly enhanced . This will allow the 
species that exist in the Tampa Bay region today to 
continue to survive, and continue to be enjoyed by 
residents , visitors, and future generations. 
The Hillsborough River Greenway's CCPP was writ-
ten with a long-term perspective. Many years will be 
required to implement this plan . It represents a tool to 
be used to focus land acquisition and less-than-fee 
simple protection in the Hillsborough River Basin, and to 
assist regional planning efforts. This plan is designed to 
assist decision makers and planners in the siting of 
facilities and in determining priorities for sensitive lands 
acquisition within their jurisdiction. 
There are many existing and potential programs and 
strategies to protect lands important for the conservation 
of valuable wildlife habitat, water quality , water quantity 
and nature-based recreational opportunities. The CCPP 
brings these programs together in a unified coherent 
composite on a biogeographic scale. 
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Significant acreage within the Hillsborough River Ba-
sin is currently conservation land under the management 
of Crystal Springs Recreational Preserve; the Florida 
Dept. of Environmental Protection Division of Parks and 
Recreation; the Florida Game and Fresh Water Fish 
Commission Division of Wildlife ; the University of South 
Florida and a host of other state, regional and local 
entities. The CCPP, the HC Environmental Lands Ac-
quisition and Protection Program (ELAPP) and the 
WMD's Save Our Rivers Program (SOR) plan extensive 
land acquisition that will achieve many of the objectives 
of the CCPP. Significant areas in the CCPP are pro-
posed for acquisition or study for acquisition by these two 
programs . Existing and proposed private conservation 
lands include significant acreage on CF Industries, 
Tampa Palms, and Two Rivers Ranch. The Hillsborough 
River Greenways Task Force and CCPP Committee 
have identified and encouraged alternatives to fee-sim-
pie-acquisition strategies (i .e., conservation easements, 
land trusts , regional mitigation banking) to achieve con-
servation objectives, while meeting the needs of land 
owners not interested in a fee-simple use. 
Implementation techniques to protect the wildlife 
habitats identified in this plan will include acquisition, 
less-than-fee simple purchases of development rights 
and incentive programs. Different tools will need to be 
utilized in each case. No single method is capable of 
meeting the needs of every site. No single agency or 
funding source is capable of implementing the CCPP 
alone. 
Hillsborough County has adopted a wildlife habitat 
ordinance and wildlife corridor plan that corresponds with 
portions of the CCPP . Other portions of the plan have 
been nominated for P-2000, ELAPP, and SOR acquisi-
tion projects by various CCPP participants. Several land 
developments, such as CF Industries and Tampa Palms 
DRI, have incorporated wildlife corridors within the pro-
ject design to address concerns for listed species and 
biodiversity . The CCPP is the blueprint for implementa-
tion of the protection of the core and buffer areas of the 
Hillsborough River Greenways Project. 
As the CCPP takes physical form, recreational and 
tourism opportunities will be available adjacent to, and in 
some places, within the system. As large and linear 
tracts of wildlife habitat are preserved, multiple land-use 
conflicts are expected to occur as competing public 
interests desire use of the land . These conflicts include 
consumptive versus passive recreation interests, utility 
siting for water supply, linear utility, and road project 
planning through habitat that is perceived as vacant and 
available for public easement, and differential manage-
ment goals of competing conservation interests. 
Continued use of the Task Force and the CCPP process 
can resolve the potential for conflicts before significant 
polarization and dialectic occurs. 
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The CCPP forthe Hillsborough River Greenway sum-
marizes the Task Force's deliberations and 
recommendations regarding the implementation of fee-
simple and less-than-fee simple protection strategies 
within the project study area. 
For more information contact Jim Beever, Florida 
Game and Fresh Water Fish Commission Office of En-
vironmental Services at 941-575-5765. 
PENDOLA POINT MITIGATION PROJECT 
In September 1989 permits were issued to the Tampa 
Port Authority (TPA) by local, state and federal agencies 
for the filling of approximately 68 acres of existing wet-
lands and open water areas located at the south end of 
Hookers Point. The purpose of this fill is to create new 
Port of Tampa berthing facilities. 
P[NDOLA POINT 
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To compensate for the environmental impacts asso-
ciated with the project, the TPA created a mitigation plan 
wherein it would create 59 acres of new wetlands within 
a 200-acre parcel of land (Pendola Point Mitigation Site) 
located south of Pendola Point Road. The mitigation 
proposed for this site called for the construction of wet-
lands within existing upland areas dominated by pine 
flatwoods, coastal scrub oak, cabbage palm hammocks, 
and Brazilian pepper. In addition, this initial plan called 
for the preservation and enhancement of existing wet-
lands and some small areas of existing uplands. A bald 
eagle's nest was located near the middle of the project 
site . The plan called for preservation of the nest area. 
The first phase Q.e., southern one-half of the site) of 
this project was completed in December 1991. This 
phase was constructed in areas primarily consisting of 
uplands dominated by Brazilian pepper. Approximately 
17 acres of wetlands were created in association with 
phase one of the project. In addition, 21 acres of existing 
wetlands and 34 acres of existing scrub oak uplands and 
cabbage palm hammocks were preserved/enhanced 
during the construction of this phase. 
In 1995, the Authority was preparing to start construc-
tion of the second phase of the mitigation project when 
it was determined that permit-mandated wetlands crea-
tion would result in the removal of many acres of existing 
natural upland habitats (i.e ., coastal scrub oak stands, 
cabbage palm hammocks, pine flatwoods) while leaving 
unaffected many acres of cattail-dominated wetlands. 
Because of this, it was decided by the TPA that the 
second phase of the mitigation plan should be redes-
igned in an attempt to preserve and enhance as much of 
the existing natural upland communities as possible. In 
addition, this redesign should remove existing cattail 
wetlands and Brazilian pepper-dominated uplands and 
replace them with tidal salt marsh and shallow open 
water wetlands. The area around the eagle's nest would 
be preserved, though it is currently inactive. 
Working with the Florida Department of Environ-
mental Protection (DEP), the Environmental Protection 
Commission of Hillsborough County, the Hillsborough 
County Development Review Department, the U.S. Fish 
and Wildlife Service and other regulatory agencies, a 
revised mitigation plan was completed and permitted in 
January 1996. As a result of the increased emphasis on 
preservation of the site's natural upland communities, 
the acreage of wetland creation required by the DEP 
could not be constructed on the Pendola Point site alone. 
Because of this, the TPA added an additional site located 
along McKay Bay and adjacent to 22nd Street to the 
mitigation plan. This site was used for creation of estu-
arine marsh. 
With the redesign ofthe second phase ofthe Pendola 
Point site and the addition of the 22nd Street site, the 
overall mitigation for the impacts associated with the 
Hookers Point fill project consisted of the creation of 43 
acres of new wetlands, the enhancement of 56 acres of 
existing wetlands, the preservation and enhancement of 
65 acres of natural upland communities, and the preser-
vation of 620 acres of shallow bay bottom in McKay Bay 
and Hillsborough Bay. 
The construction of the second phase of the mitiga-
tion project occurred from March 1996 to September 
1996. Upon completion of the construction, the TPA 
implemented a long-term management plan for the sites. 
This plan includes the removal of all nuisance and exotic 
plants from the sites over the next three years and 
continued maintenance of the sites for an additional four 
years . Other components of the plan include the control-
led burning of the Pendola Point site, and the 
reestablishment of slash pine within upland areas where 
nuisance and exotic plants have been removed . 
Implementation of this mitigation plan for the 
Hooker's Point fill project and its subsequent manage-
ment and continued maintenance will result in : 1) the 
establishment of a diverse habitat mosaic which can be 
utilized by multiple animal species; 2) the preservation 
of an upland community type which is becoming rare in 
Hillsborough County (i.e., coastal scrub oak); 3) the 
creation and enhancement of wetlands which will en-
hance the water quality of Hillsborough Bay and McKay 
Bay; and 4) the protection and preservation of shallow 
vegetated bay bottoms in McKay Bay and Hillsborough 
Bay. 
For more information contact Dave Parsche at 813-
272-0555. 
REESTABLISHMENT OF SEAGRASS 
MEADOWS IN HILLSBOROUGH BAY 
Seagrass coverage in Tampa Bay has expanded in 
the past decade and this trend has been attributed to 
improvement in water quality. Hillsborough Bay, consid-
ered to be the most polluted section of Tampa Bay, is 
one portion of the bay where seagrass revegetation may 
be most visible. 
Alteration of seagrass habitat and degraded water 
quality resulted in the loss of nearly all seagrass in 
Hillsborough Bay by 1980. However, management ac-
tions reduced nutrient loading to the Bay and 
improvements in Hillsborough Bay water quality began 
in the early 1980's. Concurrent with improving water 
quality, seagrass started to revegetate areas near south-
ern Hillsborough Bay. 
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The City of Tampa Bay Study Group (BSG) began 
monitoring seagrass in Hillsborough Bay in 1986. In the 
initial seagrass survey, the BSG found nearly 2,OOOm2 
of the shoalgrass, Halodule wrightii. Seagrass surveys 
conducted in 1989 and 1991-1996 (Figure 1) found a 
substantial increase in shoalgrass coverage for each 
survey. In 1996, about 404,OOOm2 of H. wrightii was 
reported in Hillsborough Bay. 
Several areas of Hillsborough Bay (Figure 2) have 
been rapidly revegetated by H. wrightii. For example, in 
the Kitchen , an area in the southeastern portion Hillsbor-
ough Bay, seagrass coverage increased from 1 ,300m2 
in 1986 to about 296,OOOm2 in 1996. Just north of this H. 
wrightii meadow, on the flats between the Kitchen and 
Bullfrog Creek, the BSG recently observed hundreds of 
new H. wrightii patches. The patchy seagrass in this area 
should coalesce into the next major seagrass meadow 
in Hillsborough Bay within a couple of years. In addition, 
seagrass coverage in western Hillsborough Bay, from 
Catfish Point to Ballast Point, expanded from 140m2 in 
1986 to over 1 08 ,OOOm2 in 1995. However, coverage in 
this area decreased to 80,OOOm2 in 1996, possibly in 
response to high macroalgae biomass covering the sea-
grass. Seagrass coverage north of Ballast Point and the 
Alafia River has been sparse but new coverage contin-
ues to develop. Several new patches of H. wrightiiwere 
documented nearly three miles north of Ballast Point, 
possibly the first seagrass seen in this area in over 35 
years . 
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Figure 1. Change in Halodule wrightii coverage in 
Hillsborough Bay from 1984-1996. About 150m2 was 
reported for 1984. No surveys were conducted in 1985, 
1987 -88, and 1990. 
In 1987, the BSG transplanted about 13m2 of H. 
wrightii into several intertidal and shallow subtidal areas 
of Hillsborough Bay . Transplant coverage reached 
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Figure 2. Key landmarks in Hillsborough Bay. 
1 ,200m2 in 1992. However, following 1992, transplant 
coverage has been difficult to assess due to the coalition 
with areas of natural H. wrightii. Transplants enhanced 
the rate of recolonization in areas of sparse seagrass 
coverage and provided material to facilitate growth in 
areas lacking seagrass. 
H. wrightii coverage in Hillsborough Bay has contin-
ued to increase each year since 1986, apparently in 
response to improving water quality. Several areas ofthe 
Bay which had little or no seagrass coverage one decade 
ago now support sizable stands of shoalgrass. For fur-
ther information contact Walt Avery of the City of Tampa, 
Bay Study G rou p at 813-247-3451 . 
AlAFIA RIVER OYSTER BAR 
RESTORATION 
On September 15, 1995, construction began on the 
Alalia River Oyster Bar Restoration Demonstration Pro-
ject. The project is a joint Tampa Bay National Estuary 
Program (NEP), Tampa Bay Regional Planning Council 
(TBRPC), and Environmental Protection Commission of 
Hillsborough County (EPC) effort. The intent of the 
project is to reestablish healthy oyster bars in the Alafia 
River which have historically been lost to dredging of the 
shipping channel and associated turning basin adjacent 
to Cargill Fertilizer Company. Oyster bar habitats are a 
vital part of the estuarine ecosystem serving as foraging 
areas for birds, raccoons , and invertebrates as well as 
nursery areas for numerous species of fish . They also 
help stabilize the shoreline and improve water clarity. 
Monitoring after one year revealed a relatively large 
number of live oysters growing on (attached to) the 
artificially-placed oyster shells. This new growth can be 
easily distinguished from the transplanted oyster shell 
and has most likely been "seeded" by other naturally 
occurring oysters both upstream and downstream on 
mangrove roots, pilings, and seawalls. Based on their 
current (Sept. 1996) size of 1 to 1.5 inches in diameter, 
these new oysters were probably spawned during the 
Fall of 1995. In addition to new oyster growth, the shells 
have also become substrate for other organisms to at-
tach their eggs. Egg casings of Florida Crown Conch 
(Me/ongena corona) were also recorded on the new 
bars. A diverse community of wildlife has been recorded 
utilizing the oyster bars almost since they were built. 
The bars were constructed by draglining approxi-
mately 450 cubic yards of unwashed shell and sand from 
a barge. Three separate clusters were formed and look 
very natural. The original dimensions of the oyster bars 
were recorded in orderto determine, for future reference, 
whether the bars are growing, eroding, or otherwise 
being moved around by tides and wave action. Based 
on the data collected during this reporting period, the 
general shape of the bars has not significantly changed. 
The sand component of the original mixture has become 
more apparent overthe past year, particularly around the 
outer edges of the bars. The original measurements of 
the larger bar to the west remain approximately 90 ft. by 
75 ft . at the bars' widest extremities. The original height 
of the bar (approx . 3 ft . above MLLW) has been the most 
dynamic feature of the project and has demonstrated 
obvious signs of wave and tidal influence. Two relatively 
large depressions in the middle of the bar have formed 
and subsequently a displaced narrow shell berm has 
formed around these depressions, presumably by high 
energy wave action. These waves may be the result of 
storms, local small boat traffic in the river and/or perhaps 
by displacement waves caused by large ships maneu-
vering in the nearby Cargill Fertilizer, Inc., turning basin. 
EPC staff intends to regrade the bars on occasion to 
allow for maximum submersion of the shell at high tides 
and therefore increase the amount of usable substrate 
for future oyster recruitment. This will be done by shov-
eling the higher accumulations of shell back into the 
water. As oyster and other biological growth occurs on 
the light weight nonliving shell, the shell will become 
heavier and less likely to be moved by wave energy. 
One unexpected finding was the relatively large 
number of lead fishing weights scattered about the shell. 
Three hundred and fifty (350) sinkers weighing 23.2 
pounds were recovered, plus 2 scuba divers weights (4 
pounds each) for a grand total of 31.2 pounds of lead! 
Fishing pliers, pocket knives, fishing lures, soft drink 
glass bottles and a few coins were also found. 
The lead weights consisted of many different types 
and styles but were mostly egg-shaped sinkers. An 
unusual feature observed on most ofthe sinkers was the 
claw marks apparently made by stone crabs. For some 
unknown reason the crabs apparently like to grasp the 
sinkers. The oyster shell material came from a mainte-
nance dredging project performed by Florida Dock and 
Dredge, Inc., just off of the dock at Weedon Island in the 
Riviera Bay area of Pinellas County. The fishing weights 
apparently came from this popular fishing site which has 
been used for more than 50 years . The ecological 
effects, if any, of this lead contamination are unknown at 
this time, however it has not noticeably suppressed the 
growth of oysters and other biota normally associated 
with oyster bars. As a result of this potential lead sinker 
contamination, EPC sampled the sediment at the reef in 
September of 1996 as part of our annual Benthic Moni-
toring Program, which will include an analysis for lead 
and eight other metals, sediment sizing, and benthic 
organisms. These results should be available sometime 
in mid-1997. 
Salinity in the reef area appears to have varied from 
a low of 3 parts per thousand (ppt) to a high of 20 ppt 
based on a review of average surface salinities at two 
nearby sites. Time will tell whether the salinity regime is 
ideal, although water flow, food supply , disease and 
predation all playa role in the reefs ' productivity . 
For more information about the monitoring effort, 
contactTom Cardinale at 813-272-5960. 
C-BUG RECOVERY EFFORTS IN THE 
COCKROACH BAY PRESERVE 
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It was a proud moment for the Cockroach Bay Users 
Group (C-BUG) at the September Hillsborough County 
Commissioners meeting, The 18-month long focus by 
the newly formed non-profit citizens' volunteer group 
paid off, The final reports submitted by Dr. Clinton 
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Dawes of the University of South Florida and Dr. Nick 
Ehringer of Hillsborough Community College earned an 
"A" for their recovery efforts . 
The recommendations were as follows : 
1.That all the present C-BUG markers be kept in place. 
2.That C-BUG continue their active role in educating 
th e boaters of Cockroach Bay on safe boating prac-
tices and methods to protect the seagrasses . 
3.That numerous markers be placed along the Tampa 
Bay shoreline to warn boaters of the shallow condi-
tions and the presence of seagrasses. 
4.That aerial photography continue to monitor the 
status of th e seagrass beds . 
5.That more research be conducted on seagrass re-
growth in prop scars and on hormone stimulation of rhi-
zomes. 
At the County meeting, C-BUG President Bill Du-
rance summarized the year when he said : "While we 
would like to take credit for it, we have to give credit to 
Mother Nature . The users have done their part, and the 
natural environment has done its part." 
The Cockroach Bay Users Group received two pres-
tigious awards during the year. The first was the 
Ruskin-Apollo Beach Rotary Club Community Service 
Award . The second was a Certificate of Appreciation 
from the United States Power Squadron for its educa-
tional efforts combining water safety with environmental 
safeguards. 
The background surrounding formation of this unique 
group is an excellent example of citizen involvement in 
tasks usually delegated to government, their agencies, 
and committees. Gus Muench, Jr., a nationally-recog-
nized conservationist and local crabber, was the first to 
recognize the need for a non-restrictive recovery pro-
gram. Through his early efforts the C-BUG organization 
was formed . Gus has now been elected as the 1997 
President of C-BUG. The C-BUG membership, which is 
now over 200 individuals , continues to grow. Participa-
tion in local festivals , along with the publication and 
distribution of the "Boater's Guide to Cockroach Bay", 
continues to focus attention on the good work. 
The Cockroach Bay preserve of 8,500-acres was 
established 20 years ago. It extends from the Hillsbor-
ough/Manatee county line north to the Little Manatee 
River, upriver to U.S. 301, and west into Tampa Bay 
approximately 2,000 feet from shore. There are flats 
throughout the area which support seagrasses. 
Two major projects for the new year will get under 
way , thanks to receipt of a $9,000 grant from the Tampa 
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Port Authority : Marker Buoys and Launch Ramp Infor-
mational Centers . The grant covers materials only, 
volunteer labor will supplement the project. 
The first grant project will be the placement of 25 
marker buoys in Tampa Bay along the western boundary 
of the Aquatic Preserve . The buoys, spaced 2,500 feet 
apart, will span five miles, from just south of the mouth 
of the Little Manatee River to the Manatee County line. 
These buoys will serve as announcements to boaters of 
the shallow grass flats within this area . 
The second grant project will be the creation of seven 
more Informational Centers at main access ramps to the 
Aquatic Preserve. These will supplement the centers 
located at the end of Cockroach Bay Road, at Bahia 
Beach Marina, and in E.G. Simmons County Park. 
These centers contain tide and depth charts, fishery 
restrictions, seagrass details, and safe boating informa-
tion . 
C-BUG continues to monitor their experimental pro-
ject - "replanting of seagrass" started by one of its 
members. This initial project has now been expanded to 
include injection of nutrients into the seagrass root struc-
ture to stimulate growth without polluting the water. This 
has been a very difficult task, however early efforts look 
very promising . 
I n the early stages of development is a Boater's Guide 
to the Little Manatee River. Thanks to Southwest Florida 
Water Management District interest and a grant from the 
Cockroach Bay Aquatic Preserve Management Advisory 
Team, a complete set of aerial photos of the river pre-
serve has been ·obtained . These photos are being 
translated into a "working" chart, which will permit actual 
water depth soundings of the river to begin . 
The C-BUG message will continue: 
• Observe all marked recovery areas and abide by 
posted restrictions . 
• Know your boat motor draft and water depths. 
• Maintain at least 6" minimum clearance between pro-
peller and seagrass. 
• If you run aground, STOP, tilt motor up, and push-pole 
or paddle off. 
Recreational and commercial fishermen, birder, edu-
cators, environmentalists, boaters, and lovers of the 
great Florida outdoors are most welcome to join C-BUG. 
Monthly meetings are usually held at 6:30 P.M. in TECO 
Hall, 319 First Street N.E., Ruskin, on the fourth Thurs-
day of each month . Membership is $10.00 per year, 
which includes an attractive C-BUG boat decal, cap or 
10ft. "Know Your Depth" push-pole . For more informa-
tion on member activities, as well as how you can help, 
write C-BUG, P.O.Box 812, Ruskin, FL 33570, or call the 
C-BUG hotlines: 813-645-3888, or 813- 634-7440. 
ARTIFICIAL REEF PROGRAM 
ENVIRONMENTAL PROTECTION 
COMMISSION OF HILLSBOROUGH 
COUNTY 
The Artificial Reef Program celebrated its tenth anni-
versary this year, and the goal for 1996 was to spread 
the word and evaluate the public's use of the reefs . 
Started in October 1986, the intent of the program was 
to create hard bottom communities to enrich the diversity 
of habitat types available in Tampa Bay, as well as the 
diversity of organisms which occupy them. 
In orderto assess the public's use of the artificial reefs 
in Tampa Bay, the reef program developed a user survey 
which was distributed to 20,000 registered boaters in 
Hillsborough County . This survey was designed to 
gather valuable information on the value of the reefs to 
the local fishing and diving community as well as some 
of the socio-economic impacts of the program in the Bay 
area . In general, the artificial reefs are used at least 
occasionally by most and extensively by some local 
fishermen who are enthusiastic about the program and 
are enjoying a moderate to high level of fishing success. 
The Artificial Reef Program staff has also enjoyed 
watching the reefs "grow up" over the past ten years. 
Like most projects in the environmental restoration and 
enhancement field, great things can come from seem-
ingly humble beginnings if given time to flourish . Early 
on, the reefs were occupied by a core of six or seven 
species of fish . Today, there are over 40 fish species 
known to inhabit the reefs in Tampa Bay. Sampling has 
also begun on the invertebrate populations colonizing 
the reefs . While most people tend to concentrate on the 
fish, by far the most abundant organisms in terms of 
biomass are the invertebrates. Thanks to experts on 
staff, we hope to finally get a good picture of these 
often-overlooked occupants of Tampa Bay. 
For more information on the survey results or any 
aspect of the Artificial Reef Program, please contact Tom 
Ash at the Environmental Protection Commission of 
Hillsborough County, 813-272-5960. 
HABITAT RESTORATION AT TECO'S PORT 
MANATEE SITE 
The Tampa Bay terrestrial ecosystem has been 
greatly influenced and degraded by the introduction of 
and spread of Brazilian pepper and Melaleuca . State-
wide , thousands of acres of terrestrial habitat have been 
lost to the monoculture created when Brazilian pepper 
and/or Melaleuca out-compete native vegetation . The 
Melaleuca and Brazilian pepper have been introduced 
into Florida without any of their natural predators (things 
that may eat leaves or damage bark). Because they are 
naturally fast-growing species and have no predators the 
trees can grow faster and compete for space and nutri-
ents better than most native plants. 
Recovery of ecosystems destroyed by the takeover 
of these exotic species has rarely been attempted . Suf-
ficient funds are not usually available to public land 
managers for manpower, machinery and chemical costs 
necessary to eradicate these exotic species and rees-
tablish the native habitat. However, Tampa Electric 
Company is actively returning an ecosystem overrun by 
Brazilian pepper and Melaleuca to its natural state on its 
land just north of Port Manatee. For the last nine sum-
mers dedicated teachers, students, and TECO scientists 
have been eradicating the trees from the 2, 700-acre site. 
The Port Manatee site is a coastal zone on the shores 
of Cockroach Bay. Nine years ago, when the project 
began, the site was surveyed for dominant vegetation . 
A detailed census of vegetation waist high and more than 
one inch in diameter was conducted over 14 acres of 
coastal uplands. The original survey showed two adjoin-
ing monocultures (a forest made up exclusively of one 
species) . Brazilian pepper in one nine-acre portion and 
Melaleuca in the remaining five-acre portion . This 
monoculture of a foreign plant species reduces the habi-
tat's ability to support native wildlife , and the habitat 
becomes a dead zone. 
A manual clearing effort was conducted in the study 
site the first summer. At the end of the six-week term the 
team had eradicated one acre of peppers. That fall and 
the following summer heavy equipment was brought in 
to speed the eradication process. Many acres of habitat 
were cleared with two large machines, a Brown Bear and 
a Hydroax . Clearing the land opened up the forest floor 
to light for the first time in many years . With the floor 
open, the seed bank in the ground began to grow. 
Unfortunately, for many years the only plant depositing 
seed was the Brazilian pepper. The result was a never-
ending sea of pepper seedlings. Brazilian pepper 
Slale of Tampa Bay 21 
seedlings tend to grow so thick along the ground that they 
appear to form a lush green carpet, affectionately called 
a pepper bed . 
The restoration effort in the third and subsequent 
years has been a combination of replanting and chemical 
management of the habitat. High school teachers and 
their students from local school districts have worked in 
conjunction with TECO scientists and private environ-
mental consulting firms to maintain control of the pepper 
and Melaleuca. 
Two methods have been attempted to return native 
vegetation to the study site . In the early years of the 
project native vegetation was replanted in areas cleared 
by machine and chemical application . The second 
method was to allow native vegetation to naturally return 
to the site while all non-native vegetation was chemically 
eradicated by a summer work crew of hot and sweaty 
teachers and students . 
In the project's ninth summer it was time to return to 
the original survey site to assess the progress of the 
project. For Biology teacher Roland Jones, of Robinson 
High School, the difference in the habitat is very easy to 
see . Roland has been with the project all nine summers. 
He tells of the first summer when the road to the study 
site was so overgrown with pepper trees that the team 
had to machete their way to the study site. For those of 
us not privileged enough to see the project first hand, we 
turn to the survey map of the study site . The overall site 
map shows hundreds of acres of solid Brazilian pepper. 
The 1996 summer team did a comparison survey 
over a 14-acre site . The team did a detailed survey of 
vegetation waist high and one inch in diameter. They 
also counted significant areas of ground cover. The 
study was done by measuring 1 ~O-foot square grids of 
the coastal upland . The teachers taught the students to 
identify the plant material and detailed counts were 
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conducted. In all, the team surveyed 56 plots, each 
about 100 square feet in size. 
Many of the plots showed no Brazilian peppers or 
Melaleuca, but some plots did show a few seedling 
peppers. Almost exclusively these peppers occurred 
under larger native trees . This occurrence lead the team 
to conclude that the seedlings are sprouting from bird 
droppings. 
The plant species that have replaced the peppers as 
the dominant vegetative cover include saw palmetto, 
milkweed, sedges, cordgrass, salt myrtle, wax myrtle, 
sumac, and small oaks . All of these plants are indicators 
of an early successional stage. Due to the fact that the 
study site is in an early successional stage, additional 
surveys will be conducted to determine the project's 
success. Early results are very promising . 
Contributed by Ken Massena, Biology Instructor, Leto 
High School, Summer 1995-96 Teacher Quest Program. 
For additional information contact Walter Plaag, Tampa 
Electric Company, 813-228-4111. 
PORT MANATEE'S ENVIRONMENTAL 
ACTIVITIES 
Port Manatee's waterside facilities include a ship 
basin, 1,500 feet long and 788 feet wide, and an access 
channel three miles long and 400 feet wide . The Port 
and the U.S. Army Corps of Engineers entered into a 
Project Cooperative Agreement to maintenance dredge 
the channel and the basin to the original design depth of 
40 feet. Maintenance dredging commenced in October 
1995 and was completed in December 1996. 
Integral with the dredging project was the need to 
create an upland dredged material disposal site capable 
of containing all the hydraulically dredged spoil. Port 
Manatee staff, in conjunction with their consulting engi-
neers, Gee & Jenson, designed and built the disposal 
site as an alternative to open ocean dumping. The 
disposal site is composed of separate cells with low level 
dikes and a discharge system of grassed swales. The 
site is reusable every two years or less. The design also 
provides prime feeding habitat for indigenous and migra-
tory wildlife and is eminently less detrimental to the 
environment than open ocean dumping. 
Port Manatee entered the Tampa Bay Regional Plan-
ning Council's 1996 Future of the Region Awards 
Competition with their entry entitled: "Long Term Dredge 
Spoil Disposal Program." This entry summarized the 
engineering and environmental aspects of Port Mana-
tee's upland spoil disposal site . Their entry was 
subsequently awarded the Public Sector Herman Gold-
ner Award . This award provides special recognition for 
outstanding achievements and contributions which 
benefit the regional community . 
For more information contact Bill Tiffany at 941-722-
6621 . 
FLORIDA SITING BOARD'S FINAL ORDER 
CONCERNING FPL'S PROPOSED 
ORIMULSION FUEL PROJECT 
The Florida Power & Light Company (FPL) operates 
an existing 1600-megawatt (MW) electrical power plant 
at a 9,700-acre site in north central Manatee County, 
approximately one mile south of the Hillsborough County 
line on the Little Manatee River. The plant consists of 
two 800-MW generating units that are currently fueled by 
low sulphur fuel oil (1% or less sulphur). In 1994 FPL 
applied for a Section 403.5175, F.S., Power Plant Certi-
fication to convert the plant to burn Orimulsion and high 
(3%) sulphur fuel oil if Orimulsion is not available. 
Orimulsion is a new fuel which the National Petro-
leum Company of Venezuela first began selling in 1990. 
Orimulsion has not been used as a boiler fuel in the 
United States except for a brief test burn in 1990 at FPL's 
Sanford power plant. FPL's proposed use of Orimulsion 
at its Manatee Plant would be the largest single use of 
Orimulsion in the world. 
Orimulsion is the registered trademark for a manufac-
tured hydrocarbon-based fuel produced in Venezuela 
with a sulphur content of 2.95% . It is an emulsion of 
approximately 70% bitumen, 30% water, a surfactant, 
and a magnesium oxide additive. Due to the presence 
of the nonylphenol ethyloxylate surfactant in the Orimul-
sion, in the event of a spill in coastal waters Orimulsion 
immediately becomes a predispersed fuel. The Depart-
ment of Environmental Protection (DEP) and the U.S. 
Coast Guard prohibit the use of dispersants on oil spills 
in waters less than 20 meters deep or closer than three 
miles to shore because it makes recovery of the spilled 
fuel more difficult and increases damage to aquatic 
organisms. 
On April 23, 1996 FPL's Power Plant Siting Act 
application to burn Orimulsion came before Governor 
Chiles and the Florida Cabinet sitting as the Florida Siting 
Board. By a 4 to 3 vote the Siting Board denied FPL's 
application, with Governor Chiles, Attorney General But-
terworth, Treasurer/Insurance Commissioner Nelson 
and Comptroller Milligan voting against the application. 
The Siting Board's final order not only denied FPL's 
certification request based upon the balancing of numer-
ous broad public interest factors set forth in the Power 
Plant Siting Act, it also made the following important 
findings and rulings for the regulation and management 
of Tampa Bay. 
1. It found as a matter of fact that the portions of 
Tampa Bay with water depths of six feet or less cur-
rently do not meet the DEP's water quality standard 
for nutrients due to excessive nitrogen, causing an im-
balance of flora and fauna . 
2. It found as a matter of fact that current nitrogen 
loadings to Tampa Bay need to be reduced in order to 
bring Tampa Bay into compliance with DEP's nutrient 
standard. 
3. It concluded as a matter of law that atmospheric ni-
trogen deposition resulting from air emissions of nitro-
gen dioxides (NOx) must comply with the substantive 
provisions of DEP water standards. 
4. It concluded as a matter of law that additional nitro-
gen inputs to waterbodies such as Tampa Bay which 
violate water quality standards due to excessive nitro-
gen levels are illegal regardless of the biological signifi-
cance of the nitrogen addition. All seven members of 
the Siting Board appeared to agree on this point since 
the alternative motion to denial of the Orimulsion certifi-
cation included a 100% nitrogen load offset condition . 
5. It concluded as a matter of law that stationary 
sources which are reasonably expected to result in ni-
trogen inputs to waters of the state must provide rea-
sonable assurances concerning the foreseeable 
cumulative impacts of nitrogen loading to the receiving 
water bodies. 
6. It concluded as a matter of law that FPL did not use 
all available means to minimize the impacts of NOx air 
emissions because it did not use Selective CatalytiC 
Conversion control technology. 
7. It concluded that FPL did not provide reasonable 
assurances that it could contain an Orimulsion spill to 
the same extent as it could a spill of No.6 fuel oil. 
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8. It found as a matter of law that additional air emis-
sions of NOx must provide reasonable assurances of 
cumulative foreseeable impacts . DEP staff and FPL 
contended to the contrary . 
9. It held that there were no modifications to FPL's ap-
plication which would cause the Siting Board to ap-
prove the use of Orimulsion . 
FPL has appealed the final order to the First District 
Court of Appeal. Oral arguments were scheduled for 
February 19, 1997. For more information contact Tom 
Reese , attorney for ManaSota 88, at 813-867-8228. 
MANATEE COUNTY ENVIRONMENTAL 
MANAGEMENT DEPARTMENT 
Tampa Bay-Related Activities 
REGIONAL AMBIENT MONITORING 
PROGRAM (RAMP) 
Ambient (surrounding) water quality monitoring 
evaluates waterbody trends and serves as a vital meas-
urement of the effectiveness of ecosystem management 
action plans. The Southwest Regional Ambient Monitor-
ing Program (RAMP) is a unique ambient water quality 
monitoring program coordinated by the Water Quality 
Division of the Environmental Management Department 
(EMD) of Manatee County in 1995 and continued 
through 1996 to implement National Estuary Program 
(NEP) monitoring goals for Tampa and Sarasota Bays. 
There is a vital need for this uniform monitoring 
system because traditionally , local environmental pro-
grams designed water quality monitoring programs to 
meet their own needs and objectives. Each local pro-
gram produced unique data that could not be effectively 
shared among all jurisdictions on the same waterbody or 
estuary . RAMP has effectively solved this problem by 
offering a program that generates a sharable database 
by specifying core water quality variables, sampling de-
sign and uniform methods , thus allowing widespread 
shareability of data across jurisdictional boundaries. 
Participants may add additional parameters or even 
interface RAMP water quality sampling with other, en-
tirely different ambient water quality monitoring 
programs . The NEP estuarine action plans can be prop-
erly evaluated and adapted to best conserve and protect 
the target waterbodies - in this case Tampa and Sarasota 
Bays. 
BEfjTHIC MONITORING 
EMD continued into the fourth year of its annual 
synoptic Benthic Water Quality Monitoring Assessment 
for Manatee County in 1996. This program, initiated by 
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Tampa Bay NEP, involves collection of bottom-dwelling 
estuarine invertebrate communities by boat at twenty-
two different stations in the Manatee River and Terra 
Ceia Bay, four stations more than in previous years. The 
invertebrate communities sampled are then assessed 
under a microscope. Sediments were also sampled and 
analyzed for metals and pesticides, and bioassays were 
done at selected stations. 
New for this year was the expanded sampling of 
metals and toxics in the sediment. EMD anticipates that 
this year's data will allow the development of a Benthic 
Index to translate the program results into under-
standable terms. 
The Benthic Water Quality Program provides us with 
an excellent indicator of water and sediment quality. 
Monitoring of invertebrate communities for signs of 
chronic pollution shows living resource impacts directly , 
without the need to translate from physical environ-
mental measurements to estimates of biological impact. 
The Benthic Monitoring Program results are used as 
long-term environmental trend indicators. 
EVERS RESERVOIR WATERSHED 
MONITORING 
The Evers Reservoir Watershed Monitoring Project, 
a study of Evers Reservoir Watershed water quality 
shared by Manatee County and the U.S. Geological 
Survey since 1988, continued through 1996 and will be 
an ongoing EMD project. The Evers Project continues 
to provide a valuable look at long-term water quality 
changes in the watershed . This monitoring is important 
because the Evers Reservoir supplies potable water to 
the City of Bradenton, although the watershed itself lies 
in the developing part of Manatee County. The County 
has committed to maintaining good water quality through 
land use controls and the requirement that development 
employ a variety of Best Management Practices (BMPs). 
Five years of monthly nutrient loading data collected 
from the Evers watershed monitoring stations proved 
invaluable in evaluating the General Water Quality goals 
of the Manatee County Comp Plan during its required 
Evaluation and Appraisal Review. Evers data will also 
prove invaluable in formulating the successor design for 
Evers watershed monitoring. 
COMPREHENSIVE PLAN REVIEW 
Working with Manatee County's Planning, Permitting 
and Inspections Department, EMD provided basic data 
and technical support for the 1996 evaluation of the 
environmental elements of the Manatee County Com-
prehensive Plan . EMD participates in all Comp Plan 
Evaluation and Appraisal Reviews, detailing important 
water quality goals. The success of existing Comp Plan 
policies can be evaluated by analyzing historical water 
quality data available from the Evers Reservoir Water-
shed Project. As a result, EMD is able to suggest ways 
to improve the Comp Plan, including technical methods 
to prove whether or not goals are met. 
EMD helps maintain and protect Manatee County's 
biological diversity through air quality, land development 
and water quality reviews emphasizing land manage-
ment and protection of wetlands, endangered species 
and natural habitats. Appropriate land use management 
and increasisng integration of land and water planning 
are recognized as indispensable to sustaining suitable 
water and air quality standards. 
TAMPA BAY A TMOSPHERIC DEPOSITION 
STUDY (TBADS) 
In 1995, the Tampa Bay National Estuary Program 
(TBNEP), in collaboration with Manatee, Hillsborough 
and Pinellas counties and the Florida Department of 
Environmental Protection, requested that the Tampa 
Bay area be included in the U. S. EPA's Great Waters 
Program. 
TBADS was created when, thanks to TBNEP, the 
importance of atmospheric nutrient sources to Tampa 
Bay and its watersheds was realized . A nitrogen loading 
budget conducted for the TBNEP estimates that up to 29 
percent of the nitrogen entering the Bay comes from 
wetfall and dryfall directly deposited to the Bay's surface 
alone, making this source second only to stormwater as 
the largest nitrogen loading source. If estimates include 
atmospheric deposition to the surrounding watershed, 
which enters the Bay in stormwater, EPA-sponsored 
studies indicate that as much as 67 percent of the total 
nitrogen load delivered to the Bay originates from atmos-
pheric deposition. This has lead to the Atmospheric 
Deposition Project. 
The Gandy Bridge monitoring site was established 
this year and ongoing collections of wet atmospheric 
deposition and fine particles to determine dry deposition 
to Tampa Bay's surface have been conducted at the site 
since August 1996. The site's instrumentation, as well 
as meteorological measurements, will allow collection of 
samples from which estimates of both wet and dry at-
mospheric deposition can be made. 
Manatee County's role in this program will expand to 
Sarasota Bay to complement Tampa Bay data. 
COMPREHENSIVE SURFACE WATER 
MANAGEMENT PROJECT (CSWM) 
EMD is participating in the Southwest Florida Water 
Management District (SWFWMD) - sponsored CSWM 
Initiative. This activity , required by Florida State water 
policy, directs the District to develop and implement 
watershed management plans for each of its priority 
watersheds. In Manatee County these are the Manatee, 
Little Manatee, and Myakka rivers and several coastal 
watersheds of Tampa Bay. 
After passing through the CSWM team, the Water 
Management District's Basin Boards will approve coop-
erative funding projects, mainly through grants, for the 
CSWM effort. 
For more information contact Karen Collins at 941-
742-5980. 
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AGENCY ON BAY MANAGEMENT 
lompa bCIIJ .......... (_II The Agency on Bay Manage-
ment, the natural resources com-
mittee of the Tampa Bay Regional 
Planning Council, was chaired by 
Commissioner Steve Seibert of 
Pinellas County during 1996. It 
continued to play an active role in the protection and man-
agement of the region 's natural resources, particularly its 
coastal and marine resources and the Tampa Bay estuary . 
In 1996 a number of issues and activities were brought to 
the Agency's attention. Presentations from various entities 
regarding these items were made to the full Agency, the 
Natural Resources/Environmental Impact Review Commit-
tee, or the Executive Steering Committee. The broad 
spectrum of interests represented on the Agency ensured 
a well-balanced discussion and Agency action. The 
Agency's responses ranged from none to formal recom-
mendations sent to the Governor and Cabinet. 
Members individually were active in the myriad activities 
around the Bay which directly resulted in improved environ-
mental conditions. As an Agency they addressed a wide 
variety of issues, including: 
• A proposal by the U.S. Fish and Wildlife Service to limit 
public access to Egmont Key National Wildlife Refuge, 
in an effort to protect the listed species which use the 
beaches of the Refuge. 
• The 1996 Natural Resource Goals of the Tampa Bay 
Regional Planning Council. 
• Proposed amendments to the City of Tampa's Compre-
hensive Plan in the Conservation, Coastal Management 
and Stormwater Elements. 
• State funding allocations for marine law enforcement and 
environmental activities in the Tampa Bay area, includ-
ing that from the Salt Water Recreational Fishing and 
Products Licenses and other revenue sources. 
• Local support for Tampa Bay PORTS (Physical Oceano-
graphic Real-Time System). 
• The City of St. Petersburg's proposal to restore Lake 
Maggiore by dredging unconsolidated sediments, filling 
a portion of the lake to serve as a work platform and 
stormwater treatment facility . 
• Reducing the adverse impact of off-road vehicle access 
to the Tampa Bay shoreline. 
• The role of the Environmental Protection Commission of 
Hillsborough County in wetland protection. 
• Proposal for State acquisition of the Terra Ceia/Rattle-
snake Key tract in Manatee County. 
• The Marine Fisheries Commission's Baitfish Trawl Rule 
and the Spanish Sardine Harvest Rule as they relate to 
Tampa Bay. 
• Retention of the Pollution Recovery Trust Fund for 
Tampa Bay restoration projects. 
• Task Force work on Mitigation Banking Standards forthe 
Tampa Bay region. 
• The Tampa Harbor - Big Bend Channel Improvement 
Project. 
• A Spill Prevention Proposal for Cockroach Bay. 
• Hosting of the Third Tampa BASIS, a symposium 
focussed on the Tampa Bay estuary and what we have 
learned about its problems and howto correct or mitigate 
them. 
• Establishment of a Manatee Protection Strategies Task 
Force within the Agency. 
• U.S. Army Corps of Engineers' Dredged Materials Bene-
ficial Use Program. 
• The Coastwatch Program of the Florida Marine Patrol. 
• The Agency also continued to support the Tampa Bay 
National Estuary Program (TBNEP) as it finalized its 
Comprehensive Conservation and Management Plan 
for Tampa Bay. The Agency assumed several tasks 
identified in the CCMP which will assist in accomplish-
ing the Plan's goals. 
Legislative issues addressed by the Agency during 
1996 reflected its deep concern for the natural features of 
the Tampa Bay region. The Agency does not seek authority 
or responsibility , but to ensure that Tampa Bay receives the 
attention and respect it deserves as the state's largest open 
water estuary, essential habitat for commercially- and rec-
reationally-valuable fisheries , and key natural feature of 
Florida's west coast. Those legislative issues addressed 
by the Agency during 1996, and their outcomes include: 
• Amendments to the Mangrove Trimming and Preser-
vation Act. Considerable energy was spent by the 
Agency in developing technically-sound recommen-
dations. Based upon actions resulting from the 1995 
amendments, refinements to several ofthe provisions 
were suggested . Legislative action corrected a 
number of loopholes which allowed considerable 
ecological damage. 
• Tampa Bay PORTS received funding through the 
Florida Department ofTransportation , assuring much-
needed maintenance and improvements. 
• Funding for Preservation 2000 was provided. 
On behalf of the Agency on Bay Management and the 
Tampa Bay Regional Planning Council, staff served on 
many committees involved with many environmental issues 
around the region, including: the Hillsborough River Green-
ways Task Force, the TBNEP Technical Advisory 
Committee, and the Springs Coast Ecosystem Manage-
ment Team. 
The Agency maintains a broad-based membership re-
flecting the variety of natural features, local governments, 
commercial and industrial activities, and public expecta-
tions around the Bay. It provides the forum for discussing 
issues and opportunities facing this most recognizable and 
important feature of the Tampa Bay region. 
For more information contact Suzanne Cooper, at 813-
577-5151 Ext 240. 
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FINAL TAMPA BAY MANAGEMENT PLAN 
ENDORSED BY POLICY COMMITTEE 
Members of the Tampa Bay NEP's Policy Committee 
have approved the final management plan for Tampa 
Bay, capping a landmark five-year effort that has pro-
duced what one federal official calls a "crown jewel ofthe 
NEP program." 
Policy Committee members endorsed the final plan, 
"Charting the Course for Tampa Bay," at a special meet-
ing in November at The Florida Aquarium. The plan's 
central focus is on holding the line on excess nitrogen 
loadings to the bay to allow the recovery of more than 
12,000 acres of seagrasses. 
The plan has been submitted to Governor Lawton 
Chiles and the U.S. Environmental Protection Agency 
Administrator Carol Browner for approval. During a spe-
cial ceremony to be held at the Aquarium in April 1997, 
local governments and other NEP partners will sign an 
implementing agreement committing them to bring the 
plan to life over the next decade . 
"I think the community should be very proud ofwhat's 
been produced over the last few years," said Manatee 
County Commissioner Pat Glass, a member of the 
Tampa Bay NEP's Policy Committee. "We didn't spend 
five years just studying a problem and going 'tisk, tisk.' 
We are working together to solve the problems." 
Charting The Course is the product of five years of 
work involving hundreds of citizen and technical advis-
ers, local government officials, environmental regulators 
and representatives of industries with a stake in the bay's 
health. The NEP process has allowed these diverse, 
and sometimes conflicting , NEP partners to create a 
common vision of how Tampa Bay should look and to 
develop workable solutions for achieving that vision . 
Additionally, public forums held earlier this year on the 
draft version of Charting The Course provided further 
opportunities for residents and other interested groups 
to participate. 
"The designation of life-sustaining seagrass beds as 
the benchmark for assessing the bay's health is one 
unique aspect of the Tampa Bay plan," said Allan Antley, 
deputy director of EPA's science and ecosystem support 
division and a member of the NEP Policy Committee. 
"The binding agreement NEP partners are expected to 
sign next spring also sets the Tampa Bay plan apart, and 
will be a crucial factor in its success," he added . 
"The Tampa Bay plan is the only one where there will 
be a true implementation agreement signed by all the 
participating parties," Antley said . "So many good efforts 
produce a good document that ends up on a shelf. The 
Tampa Bay Policy Committee is committed to saying 
This shall not happen in Tampa Bay. It's too important 
to us.'" 
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Charting The Course emphasizes regional coopera-
tion and regulatory flexibility that allow local governments 
and industries to select the most cost-effective and en-
vironmentally beneficial bay improvement options for 
their communities - so long as the overall goals for 
water quality and habitat protection are met. Antley said 
this approach is paving the way for a shift in the way 
government is viewed . 
"Frequently government is looked at as the enemy. 
The NEP process is looked at as an example of how 
government, whether it be federal, regional or local, can 
work together to better serve the community," he said. 
"Tampa Bay is the shining example of how NEPs are 
supposed to work, and I personally consider it a crown 
jewel of the NEP program." 
Glass said the bottom-up approach advocated by the 
NEP, which gives local communities a stronger voice in 
decision-making, will make the bay plan much easier for 
local governments to implement than more traditional 
and rigid regulation-based programs. The NEP process 
also has placed all the NEP partners on an equal footing 
- an important consideration for Manatee County , which 
shares not only Tampa Bay with neighboring counties, 
but the Sarasota Bay and Charlotte Harbor systems as 
well. 
While Manatee County is very supportive of the 
Tampa Bay plan, Glass cautions that the hardest part of 
the process - actually implementing the document - is 
yet to come. "Local government will reaJly have to step 
up to the plate and take some strong positions," she said. 
Antley agreed with that assessment, noting that 
"these good feelings everybody has now will be put to 
the test when it comes to things like reducing nitrogen 
loadings." 
Some key strategies for bay improvement included in 
Charting The Course are already being implemented. 
For example, NEP has provided a $40,000 grant to 
upgrade an existing ship surveillance system to reduce 
the potential for spills of oil or hazardous materials in the 
bay. NEP also has pledged $40,000 to assist the U.S. 
Army Corps of Engineers in developing a long-term, 
coordinated dredge material disposal plan for Tampa 
Bay. 
NITROGEN MANAGEMENT 
In August 1996, the Tampa Bay NEP Policy Commit-
tee approved the creation of a Nitrogen Management 
Consortium, a coalition of the local governments, agen-
cies and authorities represented on the NEP 
Management Committee together with key industrial 
groups in the Tampa Bay watershed. The purpose ofthe 
Consortium is to develop an equitable and cost-effective 
strategy for achieving a portion of the nitrogen manage-
ment targets adopted by the NEP Management 
Committee. The Consortium will focus on a strategy to 
offset 11 tons per year of the 17 tons per year increase 
in nitrogen load to the bay projected to occur as a result 
of growth and development in the region . Local govern-
ments have accepted responsibility for offsetting the 
remaining six tons per year. 
The primary objective of the consortium will be to 
develop a five-year action plan for offsetting 11 tons per 
year of the projected 17-ton per year increase in a 
nitrogen load to the bay. The action plan will consist of 
specific projects to be undertaken by Consortium mem-
bers acting individually or jointly, as appropriate. 
As a secondary objective, the Consortium will provide 
a forum to explore the potentially cost-effective nitrogen 
management options through partnerships among Con-
sortium members. 
The membership of the Consortium as approved by 
the NEP Policy Committee includes the full membership 
of the NEP Management Committee, representatives of 
the Florida phosphate industry and independent fertilizer 
shippers, representatives of agriculture in Hillsborough 
and Manatee counties, and a representative from Florida 
Power & Light Company . 
ATMOSPHERIC DEPOSITION 
In 1995 the Tampa Bay Atmospheric Deposition 
Study (fBADS) was initiated by convening a nationally-
recognized group of atmospheric deposition researchers 
to frame specific objectives for the Tampa Bay program. 
Objectives identified were : (1) to estimate extent of 
water quality impacts from atmospheric deposition both 
directly to the bay's surface and via stormwater runoff; 
and (2) to identify sources of atmospheric nitrogen de-
posited in the bay and its watershed. Progress toward 
these objectives in 1995-1996 included initiation of the 
following : 
• intensive sampling of wet and dry deposition of differ-
ent nitrogen species to determine their relative contri-
bution to the total nitrogen load from the atmospheric; 
• meteorological data collection in the bay to provide 
background information on humidity, wind speed and 
direction over water; 
• development of a meteorological model to track air 
mass movements in the Tampa Bay region ; 
• wet deposition sampling at urban and residential 
stormwater runoff sampling locations to examine the 
spatial pattern of atmospheric deposition ; and 
• examination of atmospheric ammonia concentrations 
along the Tampa Bay shoreline and a proposal to 
identify probable sources in areas of elevated concen-
trations. 
EPA provided $130,000 ofthe effort in 1996, matched 
by $74,000 from the Tampa Bay NEP and considerable 
in-kind services from local governments that are collect-
ing samples for analysis. 
MINIMUM FLOWS ADVISORY GROUP 
Estuaries, where fresh and salt water mix, are highly 
productive natural habitats for fish and other marine life. 
The productivity of these habitats as nurseries and feed-
ing areas depends largely on maintaining adequate 
inflows of freshwater at certain times of the year. Legis-
lation passed by the Florida Legislature in 1996 requires 
the Southwest Florida Water Management District 
(SWFWMD) to set minimum flows for priority surface 
waters in the northern Tampa Bay area by October 1, 
1997. 
The District requested the NEP to assist in that effort 
by convening a technical advisory group to provide rec-
ommendations for criteria for setting minimum flows on 
the Hillsborough River and Palm RiverlTampa Bypass 
Canal systems. Recommendations from the Advisory 
Group will be balanced by the SWFWMD Governing 
Board with other considerations in establishing minimum 
flows pursuant to Florida's Water Policy Rule . Included 
among the other key considerations is maintaining fresh-
water storage and supply. 
At its first meeting in October 1996, the Advisory 
Group of more than 40 people adopted the following 
objective : 
• Provide technically sound recommendations for de-
termining ecological criteria necessary to set mini-
mum flows to protect and restore riverine/estuarine 
habitats downstream of the Hillsborough River dam 
and Structure 160 on the Palm River/ Tampa Bypass 
Canal. 
• Subsequently, the Advisory Group reached consen-
sus on processes for developing ecological criteria 
based on both restoration and protection of low salin-
ity habitats and establishing dissolved oxygen levels 
in the rivers sufficient to support native fish popula-
tions . 
• Activities of the Advisory Group are being coordinated 
with the City of Tampa, the West Coast Regional 
Water Supply Authority and other parties connected 
with the Tampa Water Resource Recovery Project, 
which is closely linked to the minimum flow determi-
nation. 
For more information about the Tampa Bay National 
Estuary Program, call Mary Hoppe at 813-893-2765. 
TAMPA BAY'S AQUATIC PRESERVES 
Cockroach Bay Aquatic Preserve 
Management Plan : The Cockroach Bay Aquatic 
Preserve Management Advisory Team (CAPMAT) re-
ceived funding from the Tampa Port Authority for the 
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completion of a management plan for the aquatic pre-
serve and its associated watershed . The management 
plan will include 1) the compilation of existing information 
and activities ; 2) a Summary Status Survey of issues 
impacting the area ; and 3) an Issues Review that focuses 
on ongoing activities , future needs , and implementation 
schedules for each issue. The plan will aid in the coor-
dination of efforts and funds for ongoing and future 
projects addressing the above-referenced issues. CAP-
MAT advises the Hillsborough County Board of County 
Commissioners on issues regarding the Cockroach Bay 
Aquatic Preserve and is made up of individuals repre-
senting local citizenry , recreational users, agriculture, 
business, industry and the environmental community. 
Terre Ceia Aquatic Preserve 
CARL Acquisition Project: The Florida Department 
of Environmental Protection's Aquatic Preserve submit-
ted a proposal to the State Conservation and 
Recreational Lands (CARL) program to purchase ap-
proximately 4,700 acres adjacent to the Terra Ceia 
Aquatic Preserve, including Rattlesnake Key , parcels 
around Bishop Harbor, and on Terra Ceia and Snead 
Islands. The property proposed for acquisition is one of 
the few remaining large, contiguous plots of land adja-
cent to Tampa Bay available for public purchase . The 
mangrove forests, salt marshes and upland hammocks 
located on the property, as well as the seagrass beds 
adjacent to it are very important to the Tampa Bay 
estuarine ecosystem. These areas are critical habitat for 
many bird and fish species as well as the endangered 
West Indian manatee . The project area also contains 
more than 60 recorded archaeological sites . The project 
was ranked 13th and is expected to receive funding in 
1997 if the legislature fully funds the P2000 program in 
March, 1997 - so please make calls and write letters to 
your legislators in support of that program. 
Pinellas County/Boca Ciega Bay Aquatic 
Preserve 
Rule Changes: The process began to amend the rule 
governing aquatic preserves, Florida Administrative 
Code 18-20. Among others, a section that specifically 
addresses Pinellas County as an urban aquatic preserve 
is proposed. Completion of the rule change is expected 
sometime in the spring of 1997. 
E<lllcatioll : Workshops for Environmental Profes-
sionals 
The Florida Department of Environmental Protec-
tion 's Aquatic Preserve Program continues to provide 
one-day workshops on coastal management issues. 
The workshops are co-sponsored by the Department of 
Community Affair's Florida Coastal Management Pro-
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gram. The topics for workshops scheduled for 1997 
include Stormwater Management, Seagrass and 
Macroalgae, Wildlife Management/Corridors, and Biodi-
versity . Each workshop is free and open to anyone 
interested in coastal management issues. If you would 
like to get on the mailing list for meeting notices, please 
contact Shelly Allen at 813-744:-6100, Ext. 448. 
The Pepper Patrol 
Partnering with the Tampa Bay National Estuary 
Program, Hillsborough County Parks Department, and 
the Florida Department of Environmental Protection , and 
under the direction of an environmental professional, the 
Pepper Patrol is a volunteer organization that provides 
the following functions to Hillsborough County and the 
Tampa Bay area : 
Public education regarding problem invasive plants. 
Activities for 1996 included the modification and reprint-
ing of the "Brazilian Pepper Trees - Beautiful But Bad ." 
These brochures provide a good introduction for property 
owners and others to the problems associated with this 
invasive , exotic nuisance and will hopefully encourage 
them to do something about it. Tampa Electric Company 
funded the reprinting. Also , a Community Workshop was 
held in Ruskin to further spread the word regarding this 
nuisance plant. 
Projects freeing waterfronts of Brazilian peppers or 
other harmful invasives. Efforts to restore emergent 
wetland vegetation along Marsh Creek continue . 
For more information contact Shelly Allen , 813-744-
6100, Ext. 448. 
U.S. COAST GUARD MARINE SAFETY 
OFFICE TAMPA 
1. AREA CONTINGENCY PLAN 
The bgckbone of the Area Contingency Plan (ACP) 
comes from the local experts who research, develop and 
implement strategies to mitigate harm to the area com-
munity. By utilizing the ACP, 80% of the guess work is 
removed while addressing a crisis situation. As with all 
plans, they must be flexible to accommodate change. 
The ACP is no different, constantly feeding on lessons 
learned to improve itself. 
In July 1996, Coast Guard (CG) Headquarters tasked 
all CG Marine Safety Offices throughout the U.S. to align 
the ACP with the Incident Command System (ICS) . This 
alignment with IC'S will provide a "common ground" 
between agencies , simplifying efforts when utilizing the 
ACP in the event of an actual oil or hazardous materials 
spill. Also , the reformatting will reduce the number of 
annexes in the ACP from 14 to 6. 
Additionally, the Marine Safety Office is in the proc-
ess of incorporating a HAZMAT and Firefighting annex 
into the ACP . At the request of the area stakeholders, 
mainly the marine firefighters, the Marine Safety Office 
has gained approval to keep the Firefighting section as 
a stand-alone plan . 
Since its inception in 1992, the ACP has been exten-
sively utilized for numerous spills and exercises 
throughout the CG Captain of the Port's area of respon-
sibility . One of the latest events occurred on September 
23, 1996 when a tug and barge grounded near Port 
Manatee . The barge, built in 1957, carried 3,000 barrels 
of #2 oil and 2,000 barrels of #6 oil. Approximately 60 
feet of the barge was aground , with 30 feet extending 
into the channel. Utilizing the ACP, the Captain of the 
Port identified key protection sites and developed boom-
ing strategies to effectively contain any potential 
pollutant discharge into the waters of Tampa Bay . With 
a fast-approaching low tide and an increased risk of 
structural failure on the barge, the ACP reduced the 
critical time necessary to deploy response equipment. 
Fortunately for the environment, responders and the 
community, the barge refloated at the next high tide with 
no leakage . 
The ACP is a dynamic plan that continues to change 
as new and more effective response tools are developed. 
This has been evident with the State of Florida's recently 
published Sensitivity Atlas, Orimulsion response strate-
gies for Tampa Bay and inclusion of a hazardous 
materials annex in the ACP . By continuously reviewing 
lessons learned from exercise and actual spills and by 
evaluating new technologies, the Marine Safety Office 
and Port Community finds itself better equipped to miti-
gate oil or hazardous material spills within the Tampa 
Bay area. 
2. PASSENGER VESSEL AND TERMINAL 
SECURITY 
The Coast Guard has implemented the Final Rule for 
the security of passenger vessels and passenger termi-
nals. This rule is intended to deter or mitigate the results 
of terrorism and other unlawful acts against passenger 
vessels and passenger terminals . It is also intended to 
reduce the likelihood of such acts and reduce damage 
to property and injury to persons if such acts occur. The 
decision to move to a Final Rule was based on the fact 
that domestic terrorism as well as international terrorism 
seems to be increasing. Passenger vessels and pas-
senger terminals are vulnerable and therefore must 
begin developing plans to reduce the risk of terrorism 
against them. Part 120 of the regulation applies to all 
passenger vessels over 100 gross tons carrying more 
than 12 passengers for hire on voyages lasting more 
than 24 hours . A portion of the voyage must be on the 
high seas and passengers must be embarked or disem-
barked in the United States or its territories . Part 128 
applies to all passenger terminals in the United States 
when being used for the assembling, processing, em-
barking or disembarking of passengers or baggage for 
vessels subject to the requirements of Part 120. 
3. ORIMULSION 
Bitor America Corporation, the seller and supplier of 
Orimulsion, continued its efforts in 1996 to initiate the 
import of Orimulsion into the U.S. In a recent demon-
stration off the Coast of Venezuela, Bitor America 
sponsored a test to show the feasibility of containment 
and recovery of a marine spill of Orimulsion . The test 
was conducted 15 km offshore and involved the release 
of 86 gallons of Orimulsion. It was witnessed by several 
state and federal spill response and environmental agen-
cies, including the Coast Guard Captain of the Port 
Tampa . 
Orimulsion is composed of 70 percent natural Bitu-
men suspended in approximately 30 percent water. 
Thus, Orimulsion has a tendency to settle into the water 
column rather than float on the surface, which has 
caused concern with many environmental agencies over 
the cleanup and recovery of the product. The test spill 
was contained by a boom with a three-meter deep skirt 
and recovered using a Framo pump into a response 
vessel storage tank. The oil spill test results yielded over 
an 80 percent recovery ratio which far exceeds the 
historic industry average of oil recovery of 15-20 percent. 
Additionally, Bitor America's transportation safety policy 
and philosophy is designed to prevent accidents with 
self-imposed safety requirements that exceed regulatory 
requirements. 
The first use of Orimulsion in the United States is 
planned for the Florida Power and Light Company's 
Manatee Plant which is in the process of obtaining 
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regulatory approvals for the use of Orimulsion by 1998. 
Other utilities in the U.S. are in various stages of evalu-
ation and planning for the use of Orimulsioll . 
4. VESSEL TRAFFIC INFORMATION SERVICE 
On November 5, 1996, the Chief, Marine Safety and 
Environmental Protection located at Coast Guard Head-
quarters, Washington DC, sent a letter thanking the 
Chairman of the Tampa Bay Area Vessel Traffic Infor-
mation Service (VTIS) Consortium for the outstanding 
work ultimately benefiting the Tampa Bay community . 
Due to budgetary constraints the Coast Guard has 
terminated its VTS 2000 project and started a nationwide 
outreach program that mirrors the accomplishments of 
Tampa Bay . The Tampa Bay VTIS Consortium is an 
outstanding example of how public-private partnerships 
can work to make the waterways safer and more effi-
cient. The Consortium's two years of hard work to bring 
VTIS to Tampa has poised Tampa Bay closer to an 
operational vessel traffic system. 
5. PREP GOVERNMENT-INITIATED 
UNANNOUNCED EXERCISES 
The Preparedness for Response Exercise Program 
(PREP) was developed to establish a workable exercise 
program which meets the intent of Section 4202(a) of the 
Oil Pollution Act of 1990. Completion of PREP exercises 
satisfy all OPA 90-mandated federal oil pollution re-
sponse exercise requirements . Marine Safety Office 
Tampa has scheduled four government-initiated, unan-
nounced exercises in 1997. 
-, . 
To date, Marine Safety Office Tampa has conducted 
two government-initiated, unannounced exercises within 
the past six months. The exercise is designed to test the 
vessel or facility's response plan and can be conducted 
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on any response plan holder within the area . Marine 
Safety Office Tampa coordinates its efforts with the 
Florida Department of Environmental Protection (DEP) 
and usually sends four to six personnel to conduct the 
exercise. This allows Coast Guard and DEP personnel 
an opportunity to evaluate the response effort from vari-
ous angles such as the dock area, assisting personnel, 
facility manager/master and, if called to the scene, the 
responding contractor. The exercise usually starts with 
the scenario given to the dockman or master and is 
followed until the spill is contained and proper response 
plan steps are completed. The timeliness of the notifica-
tions and response, and the utilization of the response 
plan to mitigate the spill are key areas evaluated. At the 
conclusion ofthe exercise a debriefis held with response 
personnel, where participants are given an opportunity 
to provide comments and ask questions. 
Of the two facilities completed , both have viewed the 
exercise as a method to improve their response plans 
and have found the exercise beneficial to their personnel. 
Once the unannounced exercise has been conducted 
the plan holder is not required to participate in another 
government-initiated, unannounced exercise for at least 
36 months. Direct any questions to the MSO Planning 
Branch at 813-228-2894. 
6. PORT STATE CONTROL: Foreign Vessel 
Boardings in Tampa 
Most foreign vessels entering the port of Tampa must 
give a 24-hour advance notice of arrival. Vessels not 
boarded by the U.S. Coast Guard in the last six months 
may be boarded to check general safety and documents. 
Vessels not boarded within the last 12 months will re-
ceive a more extensive annual examination as part of an 
ongoing international concern over the safety of life at 
sea. Marine Safety Office Tampa's Port State Control 
Branch is_ now requiring fire and abandon-ship drills 
during annual examinations. During all annual exams 
the port state control officers will select a location on the 
ship for a fire drill and witness how the officers and crew 
respond. When the fire drill is complete the officers will 
give the order to abandon ship. This also is reviewed in 
accordance with International Maritime Organization 
(IMO) requirements . The drill critique sheet facilitates 
the debrief and provides the master with a basis to 
improve on-board training . During the drills the Branch 
officers monitor items such as initial action, response 
time, job assignments, communications between par-
ties , skills of the crew and type of equipment brought to 
the scene. Under the Safety of Life at Sea regulations 
any vessel not meeting the minimum standards can be 
detained in port until the crew improves its skills . This 
port state control initiative should improve the overall 
safety of life at sea. 
For more information about U.S. Coast Guard activi-
ties and responsibilities in Tampa Bay call Lieutenant 
Warren Weedon at 813-228-2894. 
BENTHIC AND SEDIMENT MONITORING 
PROGRAM FOR TAMPA BAY 
Bay-wide monitoring of the benthic community (those 
small, bottom-dwelling invertebrate organisms which are 
an important food source for fishes) and of sediment 
contaminants is a cooperative effort between the 
TBNEP, Manatee County's Environmental Management 
Department, Pinellas County's Department of Environ-
mental Management, and the Environmental Protection 
Commission of Hillsborough County. 1996 saw the com-
pletion of the fourth year of study . This program has 
undergone some modifications over the past year. First, 
samples for sediment chemistry (metals and pesticides) 
were collected for the first time in 1996 from the Boca 
Ciega Bay, Terra Ceia Bay, and Manatee River seg-
ments. Second, toxicity analyses were run on sediments 
from 39 sites (primarily Hillsborough Bay) with the coop-
eration of the City of Tampa's Wastewater Laboratory . 
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Data on metal contamination are available for 1993-
1995 within four bay segments (Old Tampa Bay, 
Hillsborough Bay, Middle Tampa Bay, and Lower Tampa 
Bay). Using the "Threshold Effects Level" (TEL), a con-
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sediments are toxic to marine organisms, Hillsborough 
Bay showed the greatest extent of contamination (Figure 
1). More than 30% of Hillsborough Bay had cadmium 
concentrations above the TEL and 20% of Hillsborough 
Bay was estimated to be contaminated by zinc and 
nickel. Arsenic and cadmium were the only metals which 
exceeded TEL's in each of the four bay segments. 
Although toxicity analyses were quite limited, a few 
areas of Hillsborough Bay showed evidence of harboring 
toxic sediments: the Palm River By-pass Canal just 
below State Road 60, the Alafia River just above the U.S. 
41 bridge, and an area east of the Interbay Peninsula 
between Catfish and Gadsden Points. 
Aerial estimates of subnominal dissolved oxygen 
concentrations revealed that, for 1993-1996, 17% of 
Hillsborough Bay and 11 % of Manatee River segment 
bottom waters were hypoxic (dissolved oxygen less than 
2 milligrams per liter) (Figure 2). Hypoxia may encourage 
fish and invertebrates to emigrate from affected areas 
and, if hypoxia persists for weeks or longer, may contrib-
ute to mortality of the benthic community . There was no 
evidence of hypoxia in the Lower Tampa Bay, Boca 
Ciega Bay (1995-1996 only), and Terra Ceia Bay seg-
ments. 
Biological data completed since the 1995 State of 
Tampa Bay report include the results of the 1993-1995 
sampling in the Terra Ceia and Manatee River segments 
and for Boca Ciega Bay in 1995. The average numbers 
of benthic invertebrates per square meter has differed 
little between years in the two Manatee County seg-
ments. Approximately 300 types of animals have been 
identified to date from the Terra Ceia Bay and Manatee 
River segments. More species were detected in 1993 
(when more samples were analyzed) than in 1994 or 
1995. The median Benthic Index score was 14.4 in Terra 
Ceia Bay and 13.2 in the Manatee River. Benthic Index 
scores were associated with salinity and dissolved oxy-
gen in the Manatee River segment although the 
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measured physical variables had no effect on Benthic 
Index scores in Terra Ceia Bay. A second index, the 
Florida Marine Index, which is sensitive to dissolved 
oxygen conditions, showed that 50% of Terra Ceia Bay 
and 70% of the Manatee River supported a fauna "toler-
ant" of low dissolved oxygen concentrations (between 
1.0 and 1.5 milligrams per liter) . 
Boca Ciega Bay was found to support a very rich 
(more than 320 types) benthic community in 1995. How-
ever, few species were widespread throughout this bay 
seg ment and more than two-thirds of the species oc-
curred at two or fewer of the 21 sites . Oligochaete 
worms, generally considered to be indicators of nutrient-
enriched environments, were among the dominant taxa . 
The median Benthic Index score was 14 and the Florida 
Marine Index showed that Boca Ciega Bay also sup-
ported a fauna "tolerant" of subnominal dissolved oxygen 
conditi ons. 
For additional information and copies of technical 
reports for this bay-wide program, contact Stephen 
Grabe, Environmental Protection Commission of 
Hillsborough County , 813-272-7104 . 
TAMPA BAYWATCH ACTIVITIES 
Tampa BayWatch is a non-profit environmental stew-
ardship program devoted exclusively to the charitable 
and scientific purpose of restoring and protecting the 
marine and wetland environment of the Tampa Bay 
estuary . It utilizes trained professional staff to monitor 
and protect the Bay, as well as to coordinate habitat 
restoration and protection activities . Tampa BayWatch 
serves as a focal point for citizen volunteer participation 
in restoration and protection of the estuary, providing a 
conduit for community restoration activities . Through it 
community groups, scouts troops , high schools and 
other interested individuals are provided the opportunity 
to participate in restoration activities . 
Tampa BayWatch also promotes early identification 
of environmental problems by providing a "steward" to 
patrol and monitor Tampa Bay , coordinating its activities 
with existing governmental agencies , e.g. Florida Marine 
Patrol, Coast Guard , Florida Department of Environ-
mental Protection and local governments. Since many 
governmental agencies are significantly understaffed, 
the Bay steward provides valuable field monitoring as-
sistance . 
Salt Marsh Planting Projects have been a major 
emphasis for the Tampa BayWatch program, returning 
critical habitat systems that grow on the intertidal fringe 
of the Bay to prevent erosion , filter pollutants , and pro-
vide important breeding and nursery habitat for fish and 
wildlife . The first salt marsh planting in 1994 consisted 
of 125 volunteers who planted 5,000 marsh grass plants 
on Dog Leg Key to restore vegetation impacted by the 
1993 oil spill . Since then , projects have grown signifi-
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cantly, and Tampa BayWatch coordinated 400 volun-
teers in February of 1996 to install 37,000 plants in a 
habitat restoration project for Cockroach Bay Aquatic 
Preserve. A second effort was accomplished in Decem-
ber where 130 volunteers planted an additional 15,000 
plants over four acres of newly-restored tidal ponds. 
The Agricultural Plastic Survey ofthe Little Mana-
tee River is conducted by Tampa BayWatch in 
cooperation with the National Estuary Program. To con-
duct the survey, volunteers canoe to assigned survey 
sites and stretch a 30-foot long cord along the bank. One 
meter to each side of the cord is searched for plastic, 
which is collected and examined to develop a better 
understanding of how much plastic is getting into the 
river, as well as when and where the quantities are 
greatest. The results of the volunteer survey are used 
to document quantities of plastic and help develop best 
management practices for the farmers to prevent plastic 
from leaving the fields and entering the river system. 
The Great Bay Scallop Search is an important event 
where volunteers snorkel in seagrass beds in lower 
Tampa Bay to document scallop populations in the estu-
ary . Scallops completely disappeared from the Bay in 
the 1960s because of heavily polluted water. The Clean 
Water Act and local water treatment initiatives have 
cleaned up the Bay significantly , and scallops now ap-
pear to be able to survive in Bay waters . Additionally, 
data from past scallop searches have convinced Tampa 
BayWatch scientists to develop a transplanting program, 
taking scallops from healthy donor sites farther north and 
transplanting them to jump-start the return of viable 
breeding colonies of scallops in our estuary. This project 
is a fun opportunity for the Bay community to take an 
active role in monitoring and restoring a resource that 
has been sadly missing from Bay waters for more than 
30 years. This year's search focussed on Boca Ciega 
Bay and Ft DeSoto flats in an effort to better document 
recovery areas. A total of 75 scallops were found using 
the new format. 
Derelict Boats are a real problem in Tampa Bay. 
Hundreds of boats have been dragged into secluded 
bayous and mangrove stands and left to decay into 
navigational and environmental hazards. Many contain 
yard trash, engine debris, and other potential pollutants. 
Tampa BayWatch has taken the lead in identifying and 
reporting derelict boats to the Florida Marine Patrol 
(FMP). Aerial survey is the most effective method of 
locating the derelicts as they are generally abandoned in 
remote mangrove embayments. Typically, when an 
abandoned boat is located by staff or volunteers, Tampa 
BayWatch reports it to FMP which then confirms the boat 
to be derelict. Once confirmed derelict, the county within 
which the boat is located may remove it and receive 
reimbursement from the Boaters Improvement Trust 
Fund. 
The Tampa BayWatch "Catch Fish - Not Birds!" 
monofilament fishing line cleanup of bird nesting islands 
in Tampa Bay is done in cooperation with National 
Audubon Florida Coastal Island Sanctuaries and is the 
largest event of its kind in the nation. In 1996, Tampa 
BayWatch volunteers cleared a record 53 islands of 
deadly monofilament fishing line, the leading cause of 
death for adult Brown pelicans in Florida. "Catch Fish -
Not Birds!" ensures a safer nesting environment for our 
unique population of colonial nesting birds. 
This year Tampa BayWatch unveiled the first-ever 
Compressed Natural Gas (CNG) powered outboard . 
motor boat! This 23-foot catamaran boat utilizes state-
of-the-art technology to reduce air- and water-polluting 
emissions by as much as 98 percent, and was christened 
by EPA administrator Carol Browner in July. The CNG 
boat will be used for aquatic monitoring and educational 
purposes in Tampa Bay, and because of its great suc-
cess and significant decrease in polluting emissions, 
Tampa BayWatch is currently exploring opportunities to 
convert the organization's other vehicles to natural gas. 
The High School Wetland Nursery Program is 
designed to directly involve youth in active restoration of 
salt marsh habitats for the Bay. The program received 
a national award in 1996 from the Society for Ecological 
Restoration and is being duplicated in other estuaries 
around the country. Students in five high schools around 
the Bay have built and are maintaining wetland nurseries 
on their school campuses. Students gain hands-on ex-
perience in resource management and environmental 
stewardship, and thrive on feelings of accomplishment 
they earn after having nurtured the plants to maturity in 
the campus nursery and installed the grass plants in 
major restoration projects around the Bay . The High 
School Wetland Nursery Program is a critical element in 
the development of an environmental ethic in youth to 
benefit the long-term health and recovery of Tampa Bay. 
For more information or to participate in future initia-
tives contact Peter Clark, director of Tampa BayWatch 
or Lindy McCollum-Brounley at 813-896-5320 or visit the 
web site at www.arch.usf.edu/ficus/ and select "organi-
zations" . 
OVER 25,000 FLORIDIANS PARTICIPATE 
IN 1996 FLORIDA COASTAL CLEANUP 
During the weekend of September 21, 1996 more 
than 25,000 volunteers around Florida participated in the 
9th annual Florida Coastal Cleanup. This is equivalent 
to over 75,000 volunteer hours spent cleaning up Flor-
ida's waterways, coastlines, beaches and roadways. 
The Center for Marine Conservation asks the volunteers 
to pick up trash, and also to complete data cards indicat-
ing who they are, what they find, how much, and where, 
so that a comprehensive, annual Cleanup Report can be 
compiled. 
Within the Tampa Bay region, an estimated 225 miles 
of coastline were cleaned by over 6,600 volunteers, with 
about 101 tons of trash removed. 
Bruce Ryan, Florida's Coastal Cleanup Coordinator, 
said "This volunteer commitment continues to impress 
me. . Over the past four years we have had a 25% 
increase in volunteer participation." Once again this year 
the Cleanup was awarded a Resolution by the Governor 
and Cabinet recognizing "Florida Coastweeks and Flor-
ida Coastal Cleanup Day." Special thanks wentto Keep 
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Florida Beautiful, the Florida Coastal Management Pro-
gram, Adopt-A-Shore, Adopt-A-Highway, The Florida 
Aquarium, and the thousands of volunteers and local 
sponsors throughout the state . 
.----------. 
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The Center for Marine Conservation has more than 
120,000 members nationwide and is the worldwide co-
ordinator of the International Coastal Cleanup. For more 
information on the Center for Marine Conservation or on 
Florida's Annual Coastal Cleanup, contact Bruce Ryan 
at 813-895-2188. 
ANNUAL UPDATE OF TAMPA BAY 
CHLOROPHYLL-A CONCENTRATIONS 
The amount of phytoplankton present in Tampa Bay 
can be estimated from measurements of the green plant 
pigment chlorophyll-a. Phytoplankton is one of several 
major forms of plants that exist in Tampa Bay and most 
other estuaries. Other major plant types are submerged 
seagrass, macro-algae and benthic micro-algae . The 
different plants can be viewed as being in competition 
with each other for required resources such as light and 
nutrients. Studies conducted in several urbanized estu-
aries have shown that excessive loading of nitrogen 
generally is accompanied by an increase of phytoplank-
ton and macro-algae , including epiphytic and drift 
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macro-algae, and by a reduction of sea grass. Relatively 
little is known about the response of benthic micro-algae 
to changes in nutrient availability. From a resource 
perspective, the loss of sea grass means a loss of essen-
tial habitat for a multitude of marine animal species. 
Therefore, the amount of chlorophyll-a present in the 
water column not only measures phytoplankton 
biomass, but the amount present also gives a general 
understanding of resource competition within the Tampa 
Bay ecosystem. 
Chlorophyll-a Targets: Recognizing that chlorophyll-
a can be used as an effective means to monitor water 
quality in Tampa Bay and to protect natural resources 
such as seagrass, the ABM Task Force on Resource-
Based Water Quality in 1989 established yearly average 
chlorophyll-a target concentrations for the four major 
subdivisions of Tampa Bay. The targets chosen for the 
four subdivisions were based on monthly measurements 
by the Environmental Protection Commission of Hillsbor-
ough County (EPC) during a five-year period , 1984 
through 1988. During the last seven years these targets 
have served a useful purpose by providing an easy to 
understand "guide stick" of water quality conditions in 
Tampa Bay . 
In 1996 the Tampa Bay National Estuary Program 
(TBNEP) adopted a new set of chlorophyll-a targets for 
the major subsections of Tampa Bay. These targets 
were calculated from model predictions and reflect the 
chlorophyll -a concentration which will support the 
TBNEP goal for restoration and protection of seagrass 
to near 1950's levels (38,000 acres) . For the subsec-
tions of Hillsborough Bay and Middle Tampa Bay , 
however, the current EPC (1992-1994) chlorophyll-a 
measured concentrations were lower than the predicted 
value needed to reach the restoration targets . There-
fore , in order to not allow a future increase of 
chlorophyU-a concentrations, the actu al 1992-1994 
mean concentrations were used as targets in these two 
segments instead of model-predicted values (Table 1). 
Targets will also be developed for Boca Ciega Bay, Terra 
Ceia Bay and the estuarine portion of the Manatee River 
when sufficient data is available . Table 1 shows the NEP 
target concentrations for the four major subsections of 
Tampa Bay as well as the measured annual concentra-
tions since 1992 and the average annual concentrations 
for the five year period of 1992 through 1996. 
The measured annual chlorophyll-a concentrations 
are below the target concentrations for all years except 
1994 and 1995. The elevated 1994 and 1995 values 
were most probably caused by an increased supply of 
nutrients (specifically nitrogen) to the bay as a result of 
the higher than usual wet season rainfall amounts for 
these two years . River discharge and runoff from the 
land , as well as rain falling directly over the bay, are 
important sources of nutrients to the bay. Considering 
the active wet seasons of 1994 and 1995 and the in-
crease of available nitrogen during the most active 
growing period of the phytoplankton, it is not surprising 
that chlorophyll-a concentrations were elevated during 
these two years . 
Table 1. TBNEP Chlorophyll-a targets and EPC 
measured annual average concentrations (ug/l) for 
the major subdivisions of Tampa Bay (HB=Hillsbor-
ough Bay; OTB=Old Tampa Bay; MTB=Middle 
Tampa Bay; L TB=Lower Tampa Bay). 
I IEJEJEJ LTB 
I NEP TARGET VALUE 13.2 II 8.5 II 7.4 4.6 
I 1992 11 .1 I 7.4 II 6.1 4.2 
1 1993 9.8 I 7.6 II 6.0 3.5 
1 1994 18.7 9.4 1110.1 5.7 
I 1995 18.7 1111.5 II 9.4 114.8 
I 1996 I 9.6 II 6.8 II 5.0 I 2.3 
AVERAGE 1992-96 13.6 9.1 II 7.5 I 
/2.r:" 7jc/ '{ y-
Chlorophyll-a concentrations decreased dramatically 
in 1996. I n fact , the four bay segments had the lowest 
annual averages that have ever been recorded by the 
EPC monitoring program. The low concentrations in 
1996 were somewhat unexpected, partly because of the 
large reduction from the relatively high 1994 and 1995 
values . They were also unanticipated because the total 
1996 rainfall measured at Tampa International Airport 
(TIA) , as well as the 1996 wet season rainfall , were near 
the long-term averages (Figure 1), suggesting that an 
ample supply of nutrients should have been available for 
phytoplankton growth. However, the month of July was 
unusually dry. Only 2.7 inches fell at TIA compared to a 
long-term average of 7.3 inches and this is the lowest 
July rainfall since 1981 . Similarly, 1992 and 1993 had 
low annual chlorophyll-a concentrations and also low 
July rainfall. In contrast, the high chlorophyll years of 
1994 and 1995 received more than 10 inches of rain in 
July. This cursory examination suggests that the early 
summer rainfall amount may have a strong influence on 
the amount of phytoplankton biomass that will develop 
in the bay during late summer and fall. 
Another interesting anomaly for 1996 was the near 
total lack of the blue-green alga Schizothrix calcicola 
(sensu Drouet) in bay waters . This alga has been very 
abundant and has often dominated the phytoplankton in 
terms of biomass and chlorophyll-a from summer to late 
fall at bay stations sampled regularly by the City of 
Tampa Bay Study since the late 1970's (Figure 3) . 
However, its abundance has varied greatly between 
years and further, it has been less abundant since 1984 
than during the first five years of record . The long-term 
blue-green record thus strongly resembles the chloro-
phyll-a record . The reason for the low blue-green 
abundance in 1996 in all four major bay segments is not 
clear at this time. However, the unusually low rainfall in 
July of 1996, and the accompanied low river flows, may 
have contributed to its low abundance. The alga is 
usually lacking from the water column during spring and 
early summer and generally not found in the bay in great 
densities prior to the month of July. The low rainfall in 
July may have caused a sharp reduction in the amount 
of nutrients entering the bay from the watershed and 
thus, limited the nutrient supply to the alga during its 
maximum growth period . Scientists have also specu-
lated that the alga may reside attached to the substrate 
in the rivers (Dr. Harold Humm, personal communica-
tion) and that it may brought to the bay during periods 
of high river flow . The reduced flows in July may have 
limited the amount of algae being transported to the bay. 
More work is needed to understand the relationship 
between blueiJreen biomass and early summer rainfall 
amounts. However, a simple regression analysis sug-
gest that almost 80 percent of the annual variation in 
blue-green abundance since 1989 can be explained by 
July rainfall amounts. Interesting management options 
to help reduce bay eutrophication and to ensure sea-
grass restoration might be developed should river flows 
during the early summer prove to strongly influence the 
amount of blue-greens in the bay. Current proposed 
management options, which primarily focus on nutrient 
reductions , could potentially be complimented with sea-
sonal adjustments of flows from impounded rivers . 
Although the cause of the low blue-green abundance 
in 1996 is still unknown, it is certain that the unusually 
low chlorophyll-a concentrations recorded bay-wide dur-
ing the latter half of 1996, and the low annual averages 
as well, are directly related to the low blueiJreen num-
bers . S. calcicola and other similar blue-greens 
generally contain a relatively high amount of chlorophyll-
a in comparison to other algae types, and therefore, have 
a large impact on chlorophyll-a concentrations . 
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Figure 1. Total wet season (June through Septem-
ber) rainfall measured at the Tampa International 
Airport, 1950 through 1996. 
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Figure 2. Schizothrix calcicola (sensu Drouet) 
abundance in Hillsborough Bay, 1979-1996. 
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Long-Term Chlorophyll-a Record: The long-term 
chlorophyll-a record for Tampa Bay starts in 1953 (Figure 
3) . The record is based on measurements by several 
organizations using different sampling frequency and 
station locations, but generally similar methodologies. 
However, sections of the record shown in Figure 3 have 
been adjusted to account for potentially underestimated 
measurements caused by methodological shortcom-
ings. It is believed at this time that the data shown in this 
figure best describes the long-term Tampa Bay chloro-
phyll-a record . Generally , relatively low values were 
found in all major sections of Tampa Bay prior to the late 
1960's. After an elevated period of approximately 15 
years , values decreased dramatically between 1982 and 
1984 in all subdivisions of the bay . The recent concen-
trations appear similar to levels found during the early 
portion of the long-term record . 
40 State of Tampa Bay 
Figure 3. Annual average chlorophyll-a concentra-
tions for the major subdivisions of Tampa Bay, 
1953-1996 (HB=Hillsborough Bay; OTB=Old Tampa 
Bay; MTB=Middle Tampa Bay; L TB=Lower Tampa 
Bay). 
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The cause of the large chlorophyll-a reduction in the 
early 1980's is not completely understood, but itis almost 
certainly linked to a substantial reduction in nitrogen 
loading from anthropogenic sources. This reduction was 
the result of management actions taken a decade or 
longer ago, specifically to reduce the impact by domestic 
wastewater and fertilizer industry effluents. In addition, 
more recent nitrogen loading reductions from fertilizer 
storage facilities and ship-loading terminals located in 
Hillsborough Bay and from domestic wastewater plants 
in Old Tampa Bay should also have contributed to the 
continued downward chlorophyll-a trend. Also, in-bay 
chlorophyll control processes may have become in-
creasingly _ important as a result of the anthropogenic 
nitrogen reductions and improved bay conditions. These 
"natural control processes" include, among others, the 
utilization of the phytoplankton population by benthic 
filter feeders. 
The scenario of reduced loadings agrees with the 
nitrogen loading/chlorophyll-a concept established in 
other estuaries and laboratories. It is unlikely that mete-
orological conditions, specifically rainfall amounts, could 
have caused the large reduction of chlorophyll-a seen in 
the early 1980's. However, during the last decade of 
relatively low chlorophyll concentrations, rainfall and 
chlorophyll appear to co-vary. Nevertheless, the sub-
stantial chlorophyll-a reduction suggests a recovery of 
Tampa Bay water quality and the potential for significant 
natural seagrass recolonization . Please see other arti-
cles in this report which specifically discuss the recent 
increase of Tampa Bay seagrass cover. 
Ecological Considerations 
The demonstrated trend of decreasing phytoplank-
ton biomass, as well as a potentially large biomass 
reduction of drift macro-algae which also appears to 
have occurred recently in Tampa Bay, should benefit 
seagrass growth and allow for the expansion of seagrass 
meadows, ultimately resulting in a more abundant, sea-
grass-dependant animal community. Although both 
phytoplankton and macro-algae are important compo-
nents ofthe Tampa Bay ecosystem, the current standing 
crop of these algae may better resemble the biomass 
found prior to the period when algal biomass was artifi-
cially elevated through high anthropogenic nitrogen 
discharges to the bay. 
For more information on this subject please contact 
Roger Johansson, Bay Study Group, Dept. of Sanitary 
Sewers, City of Tampa, 2700 Maritime Blvd., Tampa, FL 
33605; 813-247-3451. 
THE REGIONAL WilDLIFE HABITAT PLAN 
IN THE TAMPA BAY REGION: 
Accomplishments and an Assessment 
The need for a Regional Wildlife Habitat Plan 
(RWHP) is critical to the Tampa Bay region because of 
high rates of growth and habitat destruction . The com-
mitment to RWHP in order to help maintain regional 
species viability and diversity has been adopted in re-
gional and local government comprehensive plans. The 
RWHP includes ground-truthed identification of docu-
mented wildlife habitat and protection of large preserves 
linked by coastal, riverine, and large mammal wildlife 
corridors utilizing a variety of preservation tools. Imple-
mentation techniques to protect identified wildlife 
habitats include regulatory, acquisition, and incentive 
programs. Successes in implementation of the RWHP 
in the Tampa Bay region have occurred in northern 
Pinellas County, the Hillsborough River system, the 
Alafia River, the Little Manatee River, and the Myakka 
River basin. Important contributions to RWHP goals 
have been made since 1990 by Hillsborough, Manatee, 
and Pinellas Counties; the Southwest Florida Water 
Management District Save-Our-Rivers Program; the 
Preservation 2000 land acquisition programs; the Florida 
Game and Fresh Water Fish Commission; the Florida 
Department of Transportation; and private entities such 
as CF Industries. The plan has applied conservation 
biology theory to real-world situations and significantly 
improved the information on wildlife biology in the Tampa 
Bay region . (See map on following page.) 
Difficulties encountered in RWHP implementation in-
clude coordination with wetland regulatory entities; 
coordination of some public and public-private partner-
ship projects; the need for interagency coordination in 
mitigation bank planning and location; and an accelera-
tion of listed species habitat conversion to developed 
land uses, particularly in xeric uplands. 
Since the initiation of RWHP in the Tampa Bay Re-
gion in 1990, the area of regionally-significant wildlife 
habitat protected by preserves and other conservation 
measures has increased by 630%. Implementation of 
currently-proposed land acquisition and protection pro-
jects in the Regional Wildlife Habitat Plan will double the 
area of protected wildlife habitat in the region to approxi-
mately one-half million acres, or 12.8 times the area 
protected in the Tampa Bay region in 1989. 
For more information about the Regional Wildlife 
Habitat Plan call Jim Beever, Office of Environmental 
Services Florida Game and Fresh Water Fish Commis-
sion at 941-575-5765. 
SEA TURTLES IN THE TAMPA BAY REGION 
Tampa Bay is a vital nursery for all the stages of sea 
turtle development. These include juveniles and nesting 
adults. Within the bay there are three primary species, 
the green (Chelonia mydas), the Kemps ridley (Lepido-
chelys kempl) , and the loggerhead (Caretta caretta) , with 
the Hawksbill (Eretmochelys imbricata) appearing on 
occasion. The populations of the green sea turtle and 
Kemps ridley consist mostly of juveniles living in the 
upper bays and estuaries of coastal Tampa Bay. The 
population of loggerheads consists mostly of adults that 
have migrated to the area for breeding and nesting 
purposes. Tampa Bay represents an important develop-
mental area for the Kemps ridley, which is currently 
critically endangered. Due to human exploitation oftheir 
natal beaches in Mexico the population of Kemps ridley 
has dwindled significantly. The green sea turtle is also 
listed as an endangered species throughout its range. 
Currently the turtles are experiencing a horrible and 
debilitating viral infection . The disease, referred to as 
fibropapillomatosis, is affecting the majority of the juve-
nile green sea turtles throughout the state. This viral 
infection results in decreased mobility, blindness, and 
eventual death from starvation or complications as a 
result of decreased immune response. The cause ofthe 
tumors is unknown, however current research is pointing 
towards a decrease in the turtles' immune system as a 
result of unusually warm temperatures. This results in 
their being more susceptible to viruses that are normally 
present in the wild. 
During 1995 the ClearWater Marine Aquarium re-
ceived over 60 stranded turtles, the majority being green 
turtles with the fibropapilloma virus. Currently we are 
caring for 11 of those turtles, with plans to release all but 
four during the spring of 1997. In addition we continue 
to get new turtles weekly. Treatment for these turtles 
involves repeated surgery to remove the tumorous 
growths. Currently we are one uf only two facilities 
accepting green turtles with fibropapillomas; this is cre-
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ating a shortage of space at both facilities. Funding for 
treatment of these animals is critically needed for space 
and medical supplies. In addition to the green sea turtle 
strandings we are continuing to get turtles that have been 
involved in collisions with boats or other human involve-
ment. One such case occurred during the summer 
nesting season in which a female loggerhead was entan-
gled in a crab trap. The rope from the trap was wrapped 
around the turtle's neck, cutting it deeply. In addition the 
rope was attached to a tire filled with concrete . The turtle 
stranded on Madeira Beach , was taken to the Aquarium 
for treatment and subsequently released with a very 
large scar around her neck. We are also excited to report 
that we will be releasing several of the turtles that were 
mentioned in our 1995 report. One such turtle was a 
juvenile Kemps ridley that was hit by a boat. The colli-
sion was so severe that it split the turtle's jaw in half. We 
are pleased to say that the "Knick," has fully recovered 
and is ready for release. 
Currently the Clearwater Marine Aquarium monitors 
nesting activity along the shoreline of Pinellas County 
from Blind Pass to Dunedi n Pass. During the 1996 
nesting season we confirmed 147 nests; up from the 
1995 figure of 139. However, the really good news is 
that very few nests were affected by storms. The result 
was the release of 10,771 hatchlings. While we had a 
very successful year, it was only due to the dedication of 
the staff and volunteers at the Aquarium. During the 
nesting season almost 70% of nest were relocated due 
to escarpments and lighting . In addition restraining 
cages, which require great manpower to maintain, were 
used to prevent hatchling death from lighting . To support 
these efforts we have started an Adopt-a-Nest program. 
For a small fee, supporters can help protect a nest of 
their choice . In return they receive detailed information 
on its hatchling success. 
The future for sea turtles is unknown at the present 
time. As long as concerned individuals continue to care 
for our environment, they will continue to thrive. At the 
Clearwater Marine Aquarium many of those individuals 
dedicate their time to help save sick and injured marine 
animals . Thanks to all those who support our efforts, 
both as volunteers or members of the Aquarium. We will 
continue to educate and protect the resources to Tampa 
Bay. For more information contact Glenn Harman, 
Clearwater Marine Aquarium 813-441-1790 Ext. 24. 
THE TUNICATE B. DIGONAS (ABBOTT)AND 
THE RELATIONSHIP TO THE SEASONAL 
DISTRIBUTION OF PHYTOPLANKTON 
BIOMASS IN TAMPA BAY 
The City ofTampa Bay Study Group (BSG) has been 
investigating the Hillsborough Bay phytoplankton popu-
lation since 1978 through measurements of phytoplank-
ton composition, biomass and primary production . 
These studies were originally designed to evaluate the 
response of the phytoplankton population to nutrient 
pollution abatement . However, as the phytoplankton 
study has progressed , it has become apparent that ben-
thic filter-feeding organisms may strongly impact the 
phytoplankton population seasonally . Specifically, the 
tunicate Bostrichiobranchus digonas, which is often 
found in dense concentrations on the bay bottom in 
Hillsborough Bay and other sections of Tampa Bay 
during the winter may, for several months, control phy-
toplankton biomass through its feeding process . 
Therefore , the mechanism determining the amount of 
phytoplankton biomass present (chlorophyll-a concen-
trations) in Tampa Bay may shift seasonally from the 
warm period, when the phytoplankton population is 
driven by the nutrient supply (bottom-up control), to the 
cold period when predation (top-down control) may im-
pact the population . The apparent seasonal shift in the 
phytoplankton biomass control presents a unique oppor-
tunity to increase our understanding of pelagic and 
benthic interactions in Tampa Bay and other similar 
systems. 
Tunicates sometimes dominate the benthos and may 
impact the water column through their filtering capacity 
and efficiency. Tunicates have the capacity to process 
large volumes of water, in fact, rates in some tunicates 
have been measured at over 4 liters per hour. However, 
the BSG has estimated filtration rates for the average-
sized B. digonas (25mm) at about one liter per hour. In 
addition , the tunicates are generally very efficient filter 
feeders with some species capable of retaining particu-
late matter as small as one micron and all particles larger 
than 5 microns. Given the potential volume of water 
filtered and the filtration efficiency documented in some 
tunicates , a significant portion of the seston and plankton 
in the water column may be impacted . 
In January 1986, the BSG found dense beds of B. 
digonas covering large areas of the bottom of north-
eastern Hillsborough Bay. Extremely high water clarity 
was observed in the vicinity of the tunicate beds. This 
observation prompted the BSG to initiate a study to 
investigate the spatial and temporal distribution of B. 
digonas . 
The BSG has generated several maps of B. digonas 
distribution since 1986. Initially , mapping was confined 
to Hillsborough Bay, however, mapping has recently 
been expanded to include all segments of Tampa Bay. 
The distribution of the tunicate has been determined from 
ponar grabs and benthic trawls . Sampling was not con-
ducted in shipping channels or in depths of less than two 
meters. Refinement of mapping techniques should allow 
the BSG to maintain updated distribution records of B. 
digonas in Tampa Bay . 
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Figure 1 Bostrichiobranchus digonas distribution 
in Tampa Bay in 1994-95 
The distribution of B, digonas in Tampa Bay appears 
to be confined to the northern two-thirds of the Bay 
(Figure 1) . Further, there appears to be considerable 
spatial interannual variation in the distribution of this 
speci es within the Bay . B, digonas may be present in 
dense concentrations in one area during one year and 
sparse or absent from the same area the following year. 
However, the factors governing the distribution of this 
tuni cate have not been identified , 
The BSG has noted that B. digonas appears season-
ally in Tampa Bay, Generally , no mature tunicates are 
collected during the warmer months when the water 
temperature is above 25 C (Centigrade) , although dor-
mant tunicate eggs have been found in benthic faunal 
collections, As the water temperature drops below 25 C 
(between the fall and spring) mature tunicates are col-
lected in benthic grabs , suggesting thattemperature may 
be an important factor for egg development. This obser-
vation led the BSG to investigate the effect of 
.f.f State of Tampa Bay 
temperature on the eggs of B, digonas, Eggs collected 
in grabs were incubated at temperatures between 20-25 
C and , within 72-96 hours , the tunicates began to emerge 
from the eggs , The tunicates grew rapidly to approxi-
mately 5mm in diameter within the first week, 
Investigations are continuing into the tunicateiphyto-
plankton biomass (chlorophyll-a) relationship, These 
studies should yield additional information on how B, 
digonas may act as a top-down control on Tampa Bay's 
phytoplankton population , 
For further information contact Roger Johansson, 
Walt Avery , or Eugene Pinson at the City of Tampa, Bay 
Study Group, 813-247-3451 , 
UNITED STATES POWER SQUADRONS 
EDUCATE BOATERS IN THE GREATER 
TAMPA BAY AREA 
The United States Power 
Squadrons (USPS) is a na-
tionwide boating 
organization with over 
60,000 members in 450 
Squadrons throughout the 
United States , Puerto Rico, 
and overseas. It is Amer-
ica ' s largest boating 
organization dedicated to 
Boating Education and Civic Service , Local Squadrons 
in the Greater Tampa Bay Area are st. Petersburg, 
Apollo Beach, Tampa , Anna Maria Island, Clearwater 
and Boca Ciega (Treasure Island), with a total member-
ship of almost 1,100 men and women . 
As a civic contribution they offer free of charge the 
USPS Public Boating course , a nominal charge is levied 
for notebooks and charting instruments, Students are 
taught Safe Boat Handling , Seamanship, Rules of the 
Road , Charting , Aids To Navigation and Boat Trailering. 
Local regulations as enforced by the Florida Marine 
Patrol , Sheriffs Departments and Park Rangers such as 
speed, wake and off-limit grass beds and beach areas 
are also taught. 
For the past two years the st. Petersburg Power 
Squadron has maintained a voluntary patrol each week-
end during Spring and Summer nesting periods at the 
southern end of Egmont Key State Park. Their mission 
was to keep boaters and beach walkers away from the 
restricted nesting areas , This ongoing project received 
acclaim from the Florida State Park Service , 
USPS on-the-water activities include group cruises, 
rendezvous , navigational contests and participating in 
The National Oceanic and Atmospheric Administration 
(NOAA) Mapping and Charting Division's updating of all 
marine charts , About 3,000 members submit close to 
50,000 items each year for consideration as chart cor-
rections . The estimated value of this service to NOAA is 
$15 million to $20 million annually ; no small change by 
any standard. Most Squadrons in the Greater Tampa 
Bay area participate in the Co-Op Charting Program and 
several have consistently been on the National Honor 
Role . 
A very important USPS operation is the Port Captains 
Program for visiting boaters . They can recommend me-
chanics, sailmakers and repair yards as well as medical 
and dental facilities in each locale. Their advice regard-
ing local harbors and anchorages as well as suggestions 
to local restaurants and marinas is invaluable. Often the 
Port Captain provides or arranges for transportation as 
required . 
The main goal of the USPS has been and will con-
tinue to be a strong educational program directed at 
recreational boaters, fishermen , divers and hunters; to 
teach safe boat handling, emergency survival proce-
dures, and respect for the rights of others; and to protect 
the environment. 
For further information on the US Power Squadrons 
contact Erv Brown at 813-398-6110 or call 1-888-FOR-
USPS to obtain information on Boating Courses near 
you . 
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